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To this story front Eleés 


trified Industry we'd like _ | 


to add only two points. | 
First, because capacitors 
usually do eliminate the — 
need for extensive re- 
wiring when they are put 
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acity — 30% Lower Bill! 





Here is a dramatic example of the ability of a bank of capaci- 
tors to solve an electrical problem for a busy factory. At the } 
Paxton-Mitchell Co., iron foundry at Omaha, Nebraska, the 
power demand was 190 kva and the wiring couldn’t carry the 
load properly. Power factor was only 70% but when 90 kva of 
capacitors were installed the same motors produced a demand 
of only 145 kva! It has been possible to connect more motors 
without adding to wire, main switch, fuse or transformer capac- 
ity; the cost of the capacitors which cured the low power factot 
problem will be paid out of savings in about 15 months. 
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in to improve power factor bed was the case at this Paxton-Mitchell 
_ foundry), they thus save critical material, time, labor, and money. And, 


_ second, because Pyranol* capacitors are readily available and are easy to 
___ install, they represent today’s quickest method of improving power factor. 


_ Every week 192,000 G-E 
employees purchase more 


If your plant’s power system is fully loaded—or overloaded—and is than a million dollars’ worth 
operating at low power factor, ask your G-E representative to estimate of War Bonds. 
_ how much your circuit capacity can be increased by Pyranol capacitors. 
_ Or write for Bulletin GEA-77. General Electric Co., Schenectady, N. ¥. 


GENERAL (% ELECTRIC 


_ * Reg. U.S. Pat. Off 











"the modem STANDARD | 









These maintenance 
units make overhead servicing 
so fast and easy that light output is kept at = 
maximum. 













The chief advantage of these Murray Crows’‘nests 
is that they make overhead, out-of-the-way lights, 
unit heaters and sprinkler heads, easily acces- 
sible, without disturbing men, machines or pro- 
duction schedules in the slightest. 

All the many important plants which have taken 
on Murray Crows’nests, wonder how any plant 
ever got along without them. 
Fill in the coupon and mail— 
we'll propose a unit suiting 
your particular needs. Metro- 
politan Device Corporation, 
Brooklyn 16, N. Y. 





















Courtesy 
“ogazine of Light” 
General Electric Co, 
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Metropolitan Device Corp. 
16, N.Y, 


fend data (without obligation) on Murray 
‘nest suitable for our requirements. 
must reach feet high, and extend 
feet side-ways. Aisle width is feet. 
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Company 
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OUR COVER this month is "Aircraft 
Production Lighting," the sixth in a se- 
ties of original sketches of electrical 
equipment in wartime by Artist Stephen 
Grout. 
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GOOD LIGHTING 


elit 
LIGHTRONICS 


ARISTOLITE 


NEW GUTH 
FUTURLITER 


GUTH 
EXCELUX 


(em FLU P . 


ye Dependable Illumination in Attractive Fixtures 


ERE are four of the new Fixtures from the complete line of 


GUTH Commercial Fluorescent. A glance tells you they're 
smartly styled—modern as tomorrow! 


Besides these new Commercial types, there are new Industrial units to increase your 
Write today for new 1944 lighting sales. And they're all efficient! With more than 40 years of lighting 
GUTH Catalog No. 42. leadership, GUTH has engineering experience to build quality into GUTH Lighting. 


* * ~ x * Y * * ' “ 
Leaders in Lighting Since 1902 Th : 
* * * * * * x \Y 


THE EDWIN F. GUTH CO. + 2615 Washington Ave. « St. Louis, Mc ; 
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OTORS RUN A 
FEVER? No 
wonder if they do 
more often today. 
They're working 3 and 
} times as many hours 
as in peace! 

Wartime conditions 
demand you diagnose 
motor ailments quickly 
...remedy the trouble 
at once. At right are 
but few of the many 
diagnoses found in 
Allis-Chalmers’ new 
“Guideto Wartime 
Care of Electric Mo- 
tors’. In maintenance 
as in war, attack is the 
best defense. This book 
singles out the 9 main 
enemies of electric mo- 
tors... . tells you how 
toget them before they 
get your motors! 








Over 100,000 copies 
y in use. 
Write today for your 
free copy. ALLIs- 
Catmers Mre. Co., 
MILWAUKEE 1, Wis. 
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FIRST Al 


_SymPToms You CAN SEE 


FAO» 





FOR 
MOTORS 





Symptom 


Possible Causes 


Cure 





1. Excessive sparking or 
flashing at brushes. 
Blackened commutator. 


Rough commutator. 


Sand or turn down, depending upon depth 
of surface roughness. 





Low bar on commutator. 


Grind or turn down balance of commutator. 





High bar on commutator. 


If extreme, lower with mallet, tightening 
clamping ring. Grind true. 





Brushes too short. 


Replace with harder grade—if worn too 
soon ,.. and not by rough commutator. 





Shorted armature wind- 
ing. 


Test for short—after removing metallic 
contact between commutator bars. Repair. 





2. Intermittent sparking 
at brushes. 








3. Motor won’t start. 


Open armature winding. 


Locate and replace bad coil—or repair 
defective joint. 





Usually line trouble. 


Correct. Check source of power supply. 








Load too heavy. See if 
motor runs without load. 





Reduce load—or replace motor with unit 
of greater capacity. 





~ 


Ek SYMPTOMS You CAN HEAR 





4. Excessive hum. 


Uneven air gap. Measure 
with feelers. 


Replace bearings—before introduction of 
Scraping noise indicates rotor is rubbing. 





Unbalanced rotor. Check 
on parallel bars. 


Balance with solder on band—er weight 
attached by cap screw and lock washer. 





5. Regular clicking. 


Matter in air gap. 


Take out rotor; remove matter. 





6. Rapid knocking 


Misalignment. 


Realign set until knocking disappears. 








7.. Brush “chatter.” 





Extreme vibration. 





See item 10, below. 





2 SYMPTOMS You CAN FEEL 





8. Vibration. 


Misalignment. 


Realign set. 





Vibration in driven ma- 
chine. 


Eliminate source in machine, if possible. 
Or a flexible belt drive may be in order. 








9. Motor overheating. 
(Check with thermome- 
ter—don’t depend on 
hand). 


Overload. Measure load; 
compare with nameplate 
rating. 


Check for excessive friction in motor, 
drive or machine. Reduce load, or replace 
motor with greater capacity unit. 





Dirt in motor. Check 


flow of air. 


Blow out motor. Use solvent on wound 
section if necessary. 








Rotor rubs stator. 





Replace bearings. 





When you do need new motors, look 
into the strength, solidity and all-around 


protection of the new “Safety Circle’ — 
protected top, sides, ends and bottom. 


ALLIS-CHALMERS MOTORS 


WE WORK FOR WE PLAN FOR 


VICTORY 
































“DON’T WORRY, JOE. THAT 
KNOCKED-OVER STUB IS 
EASY TO STRAIGHTEN... 
... IT'S STEELTUBES!” 


\d 
pow 


LEC 
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Because of its uniform ductility—resulting from close 
control throughout every step of manufacture—ELEC- 
TRUNITE STEELTUBES bends and rebends with re- 
matkable ease. And this 68-page book will enable you 
to take full advantage of this quality. 


It shows and tells how to correct knocked-over stubs, 
how to shift stubs and how to make basic bends to 
measurement without backtracking. 


It gives detailed instructions for using the ELECTRU- 
NITE and Hickey Benders to obtain best results. 


‘It also contains useful tables on allowable current- 
carrying capacities of conductors, number of conductors: 
‘in conduit or tubing and minimum foot-candles for 
efficient lighting. In it you will find tips on the care and 
' maintenance of electrical equipment. 


Republic “Inch-Marked” ELECTRUNITE STEELTUBES 
E.M.T. is remarkably easy to use—when you take ad- 
vantage of all its work-simplifying features. This book 
will show you how to obtain best results. 


If you have anything to do with the installation of elec- 
trical raceways, you should have a copy. Write for it 
—it’s FREE. 


REPUBLIC STEEL CORPORATION 
Steel and Tubes Division, Dept. C 


Sales Offices + Cleveland 8, Ohio 
GENERAL OFFICES e e CLEVELAND, OHIO 
Bes Berger Manufacturing Division 
Culvert Division + Niles Steel Products Division 
pesion Drawn Steel Division e Truscon Steel Company 
*port Department: Chrysler Building, New York 17, New York 


ELECTRUNITE 


Reg. U. S. Pat. OF. 


BPS} -1-1 140] 91-45 








Can you think of 7 better reasons for 






installing MILLER Fluorescent now? 








Here are provable facts—facts that have VW 34 
° — LAMPHOLDERS rigidly mounted back- 
caused war industry to insist upon MILLER to-back for mutual stiffening and maintenance of 


50 & 100 FOOT CANDLER Continuous Fluor- spacing. Miller patented lamp lock also avail- 
able, minimizing danger of falling lamps. 


escent Lighting Systems... 
’ Y 14 : W 54 LOW INSTALLATION eh 
of 30-50% again possible by use of 8 foot an 
; NEW, IMPROVED DESIGN of the 10 foot rugged double length channels—one sus 
Miller Continuous Wireway Flourescent Light- pension per channel section—simplified wiring 
ing System, constructed to comply with wartime in continuous rows. 
regulations for conservation of critical materials 
—the same as introduced in 1939, Y 62 
SIMPLIFIED MAINTENANCE—ballasts, 


Y 24 RUGGED LIGHTWEIGHT EQUIPMENT lampholders and starters readily accessible— 


—rigid compact channels and Masonite reflec- starters located between lamps. 


tors—no reduction in lighting efficiency. , 
UNIFORM ILLUMINATION—the 30 to 


EXPOSED BALLAST for coolest possible 50 or more footcandles required for war pro 
operation—all wiring concealed but accessible duction easily obtainable from practical row 
upon removal of lightweight reflector. spacings, 


















We suggest you write or wire foday for complete information. 


THE MILLER COMPANY ec MERIDEN, CONNECTICUT 













{LLUMINATING DIVISION OIL GOODS DIVISION ROLLING MILL DIVISION 
Fluorescent, Incandescent Domestic Oil Burners Phosphor Bronze and Brass 
Mercury Lighting Equipment ond Liquid Fuel Devices in Sheets, Strips and Rolls 






WAR CONTRACTS DIVISION 
War Materiel 
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TALKING DISTANCE...OVER 5 MILES... 
Laytex Assault Wire assures clear, sure trans- 
mission of messages—a prime military require- 
ment for battlefront communications. An in- 
valuable property when advance scouts have 
been cut off from their company and virtually 
surrounded in enemy territory. 
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LAYTEX ASSAULT WIRE IS LIGHTWEIGHT 


...and fully dependable. One man carries 
enough wire to keep communications open— 
travels fast and far without being hampered by 
excess, needless weight. 








JUNGLE DAMP’S A KILLER 


The jungle’s a dirty fighter. Vines and underbrush seem to grow across 
your way while you watch them. The sun doesn’t get through...and 
it’s damp. The heavy, hot kind of damp that means mildew and decay 
toevery piece of equipment not specially made or treated to resist them. 







yack- 
ce of 
vail- 


















a Laytex Assault Wire is specially made to resist damp. The 
pe: high quality, uniform insulation is entirely free from water- 
ring soluble elements. It is unaffected by prolonged exposure to 
moisture, provides maximum protection to the accurately 
centered conductors. 
Not only that...the special Laytex Insulation has high resistance 
_ to concussion and does not become embrittled when wire is subjected 
; to repeated vibration and shock. It readily withstands temperature 
changes. Its uniformly high quality permits the thickness of the « 
insulation to be kept at the minimum. As a result, Laytex Assault Sea 
) to Wire is extremely lightweight. A mile weighs less than 30 pounds. All WIR] 
TO ‘ ine 





Laytex Assault Wire has a talking distance of better than 5 miles, 
and was developed for front line service by United States Rubber 
Company scientists working in close cooperation with engineers of 
the Army Signal Corps. 

These same properties—light weight, small diameter, ability to 
withstand temperature changes, flexibility and toughness make other 
types of Laytex Wires and Cables as important in peacetime industry 


and building as they are to the Armed Forces. SERVING THROUGH SCIENCE 


UNITED STATES RUBBER COMPANY 


1230 Sixth Avenue, Rockefeller Center, New York 20, New York 










Electrical C ontracting, February 1944 






2 im. 
This BullDo S eral blow: 
Switchbotion rd CON ot te space 


ratio a 
See ai eteional circui 





Largest and costliest of all structures in the far-flung ~ 
Pan American World Airways System is this giant main ~ 


a a a a tenance and office building—a monument to U. & 
building illustrated above, includes three leadership in the skies. 
four-story shop and office buildings That BullDog electrical equipment is used to control” 


divided by two hangars. light and power throughout this giant aircraft center is” 
a tribute of which we are proud. 

Choice of switches, switchboards, panelboards for such — 
great installations is not lightly made. Decisions are ~ 
based on superior design, greater safety and depend: 
ability, longer life and lower upkeep cost. 

BullDog meets these requirements squarely and com 
pletely — with the famous Vacu-Break principle which 
assures the most positive action, maximum safety 
minimum wear. 

BOK it 32 52 3 micHIGAN Whatever the electrical problems of your plant of 

gullDog Electric) Pro Ont. offices, BullDog engineers can contribute to the results” 

Canada, Ltd. sacipal cities you want. Write today for a descriptive hnetene giving ~ 
s in All Prine full information. 








Field Engineering Office 


In addition to Vacu-Break Safety Switches, BullDog Electric Products Company manufactures a wide variety of 
products for power distribution and control, including SafToFuse Panelboards, Circuit Master Breakers, Switchboards 
and the three famous Bus Duct Systems — BUStribution DUCT, for “plug-in” power, Universal Trol-E-Duct, for flexible 
lighting, and Industrial Trol-E-Duct, for movable “loads.” 
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tata motor gets a ies every day as the plant 
is hosed down. After years of service, frame and end 
shields are virtually uncorroded, insulation i is going 
strong. G-E “protection tests’’, both in the develop- | 
ment of the Tri-Clad design and in our daily | 
tion, help us assure you of long-lasting service ee: 
Tri-Clads on motor-wracking sags me this. oe 





‘‘Hot Box’ at 100% humidity 


tests 7R//CLAD motor protection 


REG. US. PAT OFF 





Here is one of the many development tests 
which helped to prove the extra stamina engi- 
neered into the Tri-Clad design. In the bottom 
of this moisture box, just below the motor base, 
two inches of water was maintained at 212 F. 
The cover kept the humidity within the box at 
100 per cent. By operating motors in this at- 
mosphere to the breakdown point, G. E. got the 
low-down on the coil insulation’s moisture re- 
sistance. Tri-Clad motors, in both open and 
splashproof construction, showed up unusually 
well in this extra-severe test. General Electric 


Company, Schenectady, N.Y. 


, TRI/CLAD 
GENERAL % ELECTRIC “jorops 


Every week more than 192,000 G-E employees purchase more than a million 
dollars’ worth of War Bonds. =. 
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HEN steel conduit is available for general 

use again, you will want to rewire many 
of your wartime systems -- especially to re- 
place substitute material in such critical 
places as these: 


1. Where there is excessive vibration. 
2. Where corrosion is a possibility. 
3. Where there is moisture or vapor. 
4. Where accumulating dust and dirt form 
a hazard. 
5. Where there is danger of crushing or 
mechanical injury. ‘ 
Standard-threaded full-weight rigid steel 
conduit affords the only sure protection 
against such hazards, because it has strength 
that endures. The most widely used rigid 
steel conduit, preferred by electrical con- a ation 
tractors for its unvarying strength and dura- will last as long as the 
bility, is YOUNGSTOWN BUCKEYE building itself stands, 


complete protection for 


CONDUIT. complex wiring systems. 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 


YOUNGSTOWN 1, OHIO 
Manufacturers of 


CARBON, ALLOY AND YOLOY STEELS 


Ask your distributor for: 
Youngstown Buckeye Conduit... Pipe and Tubu 
Products Sheets ... Plates .. . Tin Plate . . Bar 
Rods Wire Nails Tie Plates and 9} 
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Other 


STANDARD 
TRANSFORMERS 


Dry Type . . . Indoor 


Instrument Transformers 


of All Types 


industrial glante,: munici- pie » otlandar : | o“” 
‘mines and utilities every- T: ire n cities «® i: 66-280 eve 
Standard Transformers are up ( \ 
fe oltages up to | 
_ Write for com 


‘ere ouer ciaaiice’ ne 


STANDARD a 
SFORMER COMPANY WARREN, OHIO , 


si ives in Principal Cities 
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THE NEW 


GET THESE ADVANTAGES OFFERED 
IN THE NEW U. R. C. DESIGN 


HIGH LIGHT INTENSITY_tTeses show 16 foot 
candles per watt per square foot — evenly 
distributed. 

LOW SURFACE BRIGHTNESS_Resulting from 
specially developed prismatic, diffusing glass 
panels. 

SPERO “INSTA-LITE” —Providing instant lighting 
without starter. At slight extra cost. 
ATTRACTIVE MODERN DESIGN Engineered for 
most efficient light distribution. 

INSTALLATION SIMPLE AND QUICK _For pendant 
type, flush or continuous row mounting. 

EASY MAINTENANCE _Gtass panels readily re- 


moved for cleaning and servicing lamps. Wiring 
channel easily accessible from below. 


Better Sight” requirements, and conforming to 
the latest W.P.B. limitation order on use of metal. 









URC-448 


SPERO U. R. C. FLUORESCENT FIXTUR 


IDEAL FOR ALL TYPES OF 
COMMERCIAL INSTALLATIONS 


This new unit was developed by the Utilities Research Commission 1 
meet the demands for a fluorescent fixture complying with WPBi 
Limitation Order L-78, at the same time providing a highly efficiet 
shielded light source and approaching natural daylight, with id 
objectionable glare and shadow eliminated. 


Its attractive lines and scientific engineering make it ideally suited tod 
types of commercial installations. The four 40 watt lamps are shielded 
translucent diffusing glass panels on bottom and sides. The same fixtutti 
adaptable to pendant, flush and continuous-row mounting. Available wil 
Spero “Insta-Lite”— for instantaneous starting and reduced maintenant 
LIST PRICE West and 


Less Tubes $39.95 $43.95 


With SPERO INSTAG-LITE $51.95 
West and South $55.95 
For Pendant Type Mounting, add $1.75 


Write today for descriptive literature 


Also 
available with 








INSTA-LITE 


gives you Instant Starting 
and Instant Lighting with 
NO starting switch 


CONTINUOUS 
PENDANT 


THREE TYPES OF MOUNTING WITH THE SAME.FIXTURE 


THE SPERO ELECTRIC CORPORATIO! 


18222 LANKEN Aare )« €6CLEVELAND, ORI 
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RUN ONLY HIGH VOLTAGE CIRCUITS 
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) ME PASE SERUCE Throughout Plant or Building | 
Rt TOO 3 | 
. Install Dry-Type Jefferson | 
YN . Electric Power Circuit | 
. TRANSFORMER Transformers for the Lower | 
‘Wh —— Voltage Circuits = = = | 


efficien 











@ Operate lighting load, fractional H. P. motor and 
appliance from 3-Phase 460-Volt Power lines by use 
sll pata of Jefferson Power Circuit Transformers for reducing 
oe voltage to conventional 115/230 Volts single phase 
at usage points. This system may be employed in new 
buildings, saving conduit, copper and manpower, or 
in old plants where power increases require larger 
lines to carry the load. In the latter case the 230/115V 


ome Pj 
OC) system can be changed to 3-Phase 460-Volt and 
7 carry twice the load previously carried while using the 























same wires and the same conduit already installed. 
Ideal for tall buildings, plants, mines, warehouses, 
: depots, campsites, shipyards and the like. For com- 
JEFFERSON 19 230 V MOTOR plete data refer to Bulletin 421-PCT. JEFFERSON 
TRANSFORMER ELECTRIC COMPANY, Bellwood (Suburb of Chicago), 
Illinois. Canadian Factory: 60-64 Osler Avenue, 
W. Toronto, Ontario. 





























JEFFERSON 


onsite” auntie ——— 
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Is the Burndy HYTOOL . . . the easy-to-use 
indenting pliers which.indent Burndy HYDENT con- 
nectors to wires merely by closing the jaws. It 
makes a small wire electrical connection quicker, 
surer and stronger, than by any other method. 

Burndy HYDENT connectors, are one-piece, 
pure copper connectors. Thus, when firmly in- 
dented to wires with the HYTOOL, they provide 
connections of maximum conductivity,. that are 
on to stay! 

For electrical maintenance, as well as in manu- 
facture, you can lower installation and servicing 
costs, and improve circuit efficiency, by using the 
HYTOOL instead of the torch. Why not send 
for the new HYDENT catalog, today? 


Burndy HYDENT Connectors are available for all 
wire and cable sizes from #30 to 2500 mcm... 
and in types for all connection problems. 


THE BURNDY INDENT 


& ... the mark of a 


sound and efficient 
electrical connection! 
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w @ POWER DISTRIBUTION SYSTEMS, like 


tt shoestrings, are generally kept in service 
er, till something snaps. Minor troubles are 
laid to other causes, and major break- 


ee downs come too late for preventive 
ins 
remedy. 
de y 
re Today, many otherwise well-equipped 


Plants are “just getting by on a shoe- 
sting when it comes to electric power 


n 

“7 supply, with make-shift circuits, hand- 

nd me-down equipment, and long, over- 
loaded feeders. 

all If your power system was adapted 

ve and extended under pressure to carry 


loads it was never designed to meet, the 
chances are that it’s partly or wholly in- 
adequate—it’s the overlooked cause of 
ENT cutages, poor lighting, sluggish drives, 
high power losses, extra maintenance 


» &xpense, and danger to personnel. Nurse 
nt it through for the time being if you must, 
on! but plan your next move to get away 


from these risks and losses. 








302-27-5900 
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poftait MWER-SUPPLY SYST 
agit based on scaly ball 





















T 
L 
P 
fr 
W 
tr 
W 
p! 
bl 
In this modern system, power is distributed af 
from Metal-clad Switchgear or Master Unit In 
Substation (A) at relatively high voltage sti 
‘ 
(2.4 to 13.2 kv) to load-center unit substa- 
tions (B) located near the centers of elec- SI 
trical load areas. There it is stepped down By 
to utilization voltage (below 600 volts) and - 
distributed to the load through drawout air ra 
circuit breakers and short secondary feeders. 
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| THE CIRCUIT ARRANGEMENT YOU NEED — BUILT UP FROM CO-OF 
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Like a set of blocks, the elements that g The components of a G- 













No system is more flexible than load- E unit 

center distribution. Units can be combined to make up a complete electric power sys- are of standard design. Installat é 
in any one of a number of basic circuit tem can be combined in many ways, with- maintenance are simplified; @ 
arrangements. (Diagram shows secondary- out engineering or construction delays. about oddities or misfits. You & 





selective hook-up.) All parts are designed to work together. the right assembly for the load ¢ 











SAFEGUARDS 


Your Plant from 


Crippling Outages 
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THIS MODERN SYSTEM FOR 
DISTRIBUTING ELECTRIC 


POWER protects 
from power shutdowns in two 


your plant 
ways: Low-voltage power is dis- 
tributed from unit substations 
within definite load areas. Circuit 
protection here ISOLATES trou- 
ble, leaving all other areas un- 
affected. 

In addition, each individual sub- 
station is unusually strong in 
SELF-PROTECTION features. 
“system” ar- 





By co-ordinated 
rangements, two or more sources 
of supply to any local circuit can 
easily be provided. 








DELIVERS 


Full Voltage to 
Every Lamp and 


Machine 


LONG, CIRCUITOUS LOW- 
VOLTAGE FEEDERS are elim- 
inated by the load-center system. 
This ends the basic cause of most 
low-voltage troubles, and limits 
costly IR-drop losses. Dim light- 
ing and sluggish power are avoid- 
ed. Each substation is matched 
to local load conditions within 
your plant, and delivers full- 
voltage power over short, direct 
feeders to motor controls, lighting 
panels, and the like. Wiring prob- 
lems are simplified. Naturally, 
this method also means great 


savings in cable copper. 


Ask for Bulletin GEA-3758A 


SAVES TIME 


In Plant Planning 





and Conversion 





LOAD-CENTER POWER DIS- 
TRIBUTION SYSTEMS enable 
your engineers to make maximum 
use of available standard appara- 
tus such as unit substations and 
metal-clad switchgear. They can 
be laid out by means of a simple 
‘“‘one-line”’ diagram, fitting ready- 
built equipment combinations to 
your specific needs. This method 
permits placing orders months 
earlier, and thereby gets plants 


into production sooner. 


If plant conversion alters power 
loads, substations can be quickly 


relocated. 


























_ The savings of repetitive manufacture 
enable us to give you more for your 
money. Mass production results in 
higher-quality equipment that is pro- 
duced more quickly and at a lower and 
definitely predictable installed cost. 




















THE G-E UNIT SUBSTATION |, 
Is the Basic Building Block F 


of Load-center Systems | 





* Each block is a completely co-ordinated unit, as 
easy to specify as a standard machine tool. 


* Safely “at home” anywhere in the plant because 
of the Pyranol transformer and metal-enclosed 
switchgear. 


* Offered in flexible combinations of incoming- 
line and secondary-circuit arrangements, from 200 
to 2000 kva. 


Metal-clad primary protection. Each high-voltage 
circuit is isolated in its separate, grounded, steel 
compartment. 


Vertical-lift breakers are easily removable for in- 
spection. For safety’s sake, you can’t elevate or 
lower breakers unless they are open. 


Drawout air circuit breakers for secondary circuits 
are individually metal-enclosed. Breakers are inter- 
changeable, avoiding delays during routine mainte- 
nance. Interrupting capacities are correct for the 
transformer ratings. 


The PYRANOL* transformer section makes vaults 
unnecessary for indoor installation. No Pyranol 
transformer has ever burned or contributed to a fire. 





*Reg. U.S. Pat. Off. 
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Pressure-tight tanks protect vital parts from dust, 
dirt, dampness. Little or no maintenance is re- Extro 
quired. Dom: 
The heat-storage capacity of the core-and-coils I 
and of the cooling liquid makes the Pyranol trans- , 
former ideal for emergency overloads. Bake 
As an integral part of a G-E unit substation, each t 
transformer is electrically matched with its ac- 


companying primary and secondary switchgear. 
More information in Bulletin GEA-3592. Genera Bf Sizag 
Electric Company, Schenectady, N. Y. t 





Ask your local G-E representative 
about— 
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Wherever you need more room for unusual 
splicing, tapping, or pulling requirements, 


use Form 8 CONDULETS 


(CONDULETS are manufactured only by CROUSE-HINDS) 








Type E 





Large wiring chamber is both wider and longer. Will ac- 
commodate more or larger conductors. 





lust, Type LB 


te. | Extta wide surface for gasket between Condulet and cover. 


Dome shaped blank covers in sheet steel or cast Feraloy 





oils provide extra wiring space. 

ans- Type C 
Bakelite covers, either blank or with two wire holes and 

ach three knockouts. Blank Bakelite covers may be drilled 

oa when more than five wires are required or to meet 

ear. special requirements. 





eral B Sizes, Thick wall threaded 1%” through 4” Thin wall 
threadless 1%” through 2” 
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Distribution Sheet Steel Cover Blank Bakelite Cover 
Through Electrical 

Wholesalers . ? 
3 ° Cast Feraloy Cover Bakelite Cover with Wire Holes 





CROUSE-HINDS COMPANY 


SYRACUSE 1, N. Y., U.S.A, 


: Birmingham — Boston — Chicago — Cincinnati — Cleveland — Dallas — Denver — Detroit — Houston — Indianapolis — Kansas _ City’ 
B Angeles — Milwaukee —Minneapolis— New York —Philadelphia— Pittsburgh —San F. rancisco —Seattle—St. Louis— Washington 
ee Resident Product Engineers: Albany —Atlanta—Charlotte— New Orleans 


CROUSE-HINDS COMPANY OF CANADA, LTD Main Office and Plant: TORONTO, ONT, 
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@ The Transtat Regulator illustroted was 
designed for loads up to 30 KVA, 50/60 
cycles, single phase, input 230 volts, out- 
put 0-230 volts. 


@ AmerTran Transtats are air - cooled. 
Compact, fully enclosed for protection of 
operator and equipment, they present an 
attractive appearance. Transtats maybe 
used for controlling electric furnaces, vari- 
able speed motors, testing equipment, etc. 


PROPS PP OPH ee Pewee 


The smoothness of a potentiometer without power 
dissipation, the efficiency of a transformer without 
cumbersome tap-changing; these are the advantages 
Transtats offer those who require either a continuously 
adjustable voltage or a constant voltage from a fluc- 
tuating source. 


With Transtats in the circuit, there are no current inter- 
ruptions, no arcing, no line surges, no power factor 
reduction. The velvety smooth, practically stepless con- 
trol that Transtats provide may be used over a wide 
range of ratings. Yet Transtats are no more expensive 
in initial installation, power and maintenance costs 
than many other voltage regulating devices. Complete 
information covering manually operated, motorized 
and fully automatic Transtats available on request. 


American Transrormer ComPaANY, 178 Emmet St., Newark 5, N. J. 


Pioneer Manufacturers 
of Transformers, Reactors 
and Rectifiers for Electronics 
and Power Transmission 
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THE TOLEDO STANDARD 


COMMUTATOR COMPANY 
/ + + TOLEDO + OHIO « + + 


25 years of outstanding service to electrical manufacturers 


and service shops made possible by energetic management. 
In our Toledo plant and those of our associated companies, 
HOMER COMMUTATOR CORPORATION and HILLSDALE 
COMMUTATOR COMPANY, we have the greatest commutator 
producing capacity in the United States. We are grateful to 
the thousands of customers who have made the past twenty- 
five years a success. We look forward to the future with 
pleasure—confident of our ability to completely satisfy these 
old customers and many new ones. We are ready at all 
times to consider your requirements for commutators, slip- 
ring assemblies, and commutator 


slotting and undercutting equipment. 







E. D. MOON 


President 
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TRUMBULL 


CIRCUIT BREAKERS » NO FUSE SWITCHES + MAGNETIC STARTERS 


in EXPLOSION PROOF ENCLOSURE 


WHERE YOU NEED THEM. These enclosures are 


THE TRUMBULL ELECTRIC MANUFACTURING COMPANY * PLAINVILLE, CONN. 


designed to make standard Trumbull Electric Con- 
trol Equipment SAFE for hazardous locations, and 
in atmospheres containing gasoline, petroleum, 
naphtha, acetone and lacquer solvent vapors, 
natural gas and other volatile liquids (National 
Electric Code Class 1— 
Group D also NEMA 
type 7). 

Enclosures are precision 
made of cast semi-steel; 
covers bolted to box, 
metal to metal, machined 
matching surfaces. They 
are equipped with corner 
mounting lugs and attrac- 














ELECTRICAL 
CONTROL 


tively finished in machine gray enamel. Switches 
can be locked “on” or “off” . . . circuit breakers 
have front operation. 

CONDENSED SPECIFICATIONS 


“RBA” HEAVY DUTY INDUSTRIAL “Type A” 
Switches — no fuse — 30, 60 and 100 amps. — 2 and 3 pole 
—250V. D.C., 230-575V. A.C. 

MAGNETIC STARTERS— 
Sizes 1, 2 and 3—3 pole— 
110-600V. 

MANUAL STARTERS— 
Type “TT” —Size 00; Type 
“RB” — Max. 2 H.P. 

“AT” CIRCUIT BREAK- 
ERS—15 to 600 amp.—2 and 
3 pole —250V. D.C., 600V. 
A.C., Also 1 pole 125V. A.C. 
and D.C. 


Trumbullaid Circular 315 





EQUIPMENT 
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al GENERAL ELECTRIC ORGANIZA 


OTHER FACTORIES AT NORWOOD (CINN.) O. — SEATTLE — SAN FRANCISCO —LOS ANGELES 
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..- before buying BUS DUCT 


Industrial distribution systems must be 
flexible to meet war’s constantly changing 
demands .:.and must fit readily into post- 
war conversion plans. 

Westinghouse Victory Bus Duct meets 
both today’s and tomorrow’s requirements. 
It has many exclusive features contained in 
no other type of duct. A few of its outstanding 
advantages are listed above. 


> ae 


PLANTS IN 25 CITIES. 


Bus Duct FACTS are contained in Bulletin 
3286. This bulletin is a concise : : : complete 
. .. usable handbook on Bus Duct. It tells why 
Victory Bus Duct should be used ::: why it 
meets Limitation Order L-273 ..: why every 
rating carries complete Underwriters’ ap- 
proval, In addition, it gives data on plug-ins 
and fittings; dimension data; and specifications. 

Ask your Westinghouse representative for a 
copy or write Westinghouse Electric & Manu- 
facturing Co., East Pittsburgh, Pa.; Dept.7-N:| 


nghouse 2 


OFFICES EVERYWHERE 


US DUCT 





4 forens A HOUSE somewhere in that 
pile of clippings — in fact, several 
houses. That’s the difficulty; can you 
sift out all those ideas, weigh their mer- 
its, and decide just which ones belong 
in that house you’re going to build 
when the war’s over? Better plan now 
to get the expert help and advice of 
an architect! It pays off in lasting sat- 
isfaction . .. and headaches avoided. 


Sure, some mistakes can be fixed up 
after you ve built, but then again, some 
can’t. For example, you can re-hang a 
door that swings the wrong way, but 
what’s to be done with cellar steps that 
menace the safety of the whole family? 
Haven’t we all known of a house that 
looked charming in the plans, but 


| 
| 


which wouldn’t accommodate the fur- 
niture? Then there’s the house that’s 
ideal in dry weather, but always has a 
big leaky spot on the living room ceil- 
ing when the rain blows from a certain 
direction. A trained mind could have 
forestalled all these troubles, and in 
addition assured the homeowner of 
good taste in design, adequate resale 
value, and low maintenance cost. 


Plan your house now! 
START RIGHT— 
WITH AN 
ARCHITECT. 





You wouldn’t think of building a hospital 
school without an Architect-Engineer. 
house is just as important —protect your™ 
vestment by employing an architect. Inmé 
cases you save at least his fee in the mi 
wise economies he'll suggest. 


EDWARD’ 


SINCE 1872 


Communication Equipment for 
Homes, Institutions and Industry 


EDWARDS and COMPANY, NORWALK, CONN. ° In Canada: Edwards and Compan); 
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ur postwar market, 





Bdwards and Company present the first of a series of ad- 


yertisements, to appear in national magazines, designed 


fio educate the American public to the Architect’s place 


md function in the building of postwar homes. 


e@ Future advertisements in this series 
will offer a free booklet to all interest- 
ed readers, pointing out the importance 
of the architect in intelligent building. 


| 
| 


} \ This booklet will encourage better living 
2 through better building. It will have 
ie NY - wide distribution through our iadver- 

| tising and through the architectural 


profession generally. 

Since architect-supervised home 
construction will stimulate the use of 
adequate wiring and the installation 
of better equipment, the result of this 


ONS -Fanve AT DalorT S DO hd) OD De 


hospital 


IN CANADA: EDWARDS AND COMPANY, LTD. 
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SANGAMO 
Time SWITCHES 


© The complete line includes 
ASTRONOMIC DIAL, Synchronous Carry- 
over, and Outdoor Time Switches. Every 
protective lighting control need can be fully 
met. Current interruptions up to 10 hours 
will not stop Form VSW2 astronomic dial 
time switch (shown above) nor affect its “on” 
and “off” settings. 


Full and complete protection is the FY 

thing buyers of floodlighting seek 

— floodlighting itself does a big 
job but there must be PROTECTION all the way 
— from the time the lights are turned “on” to the 
specified “‘off'’ time —there should not be the 
possibility of an error — that is why you se 
SANGAMO TIME SWITCHES on the job in # 
many floodlighting installations. 


It's an easy approach for you to make — you cam 
easily show present users of floodlighting how to 
insure dependable control of their lights — how 
to end all worry — how to do a full protective job 
at reasonable cost. For those new floodlighting 
installations, sell a modern, reliable job by includ 
ing SANGAMO TIME SWITCHES. 

Find out about the ease of installation—the range 
of application — the dependable construction — 
send for our latest catalog — it’s valuable to you 
particularly NOW. 


SANGAMO ELECTRIC COMPANY $23": 
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“You'll sleep like ay | 
. 2 ’ Coe 


SUPERINTENDENT: I’m counting sheep, worrying about my 
production problems, and you butt in! 


HORSE: Super., I’ve got a suggestion —a hot tip— 
SUPERINTENDENT: Come, come, be brief. I’m tired: 


HORSE: Well, well, that’s too bad. But Horsepower by 
Howell would put an end to all those electric motor 
problems in your plant. All Howell specialized motors 
and standard motors are engineered and precision-built 
for the hard jobs. Your jobs will be easy for these 
quality motors. 


SUPERINTENDENT: Really? Maybe I can stop worrying. 


HORSE: You bet you can! Folks quit worrying when 
they buy Howell Motors. They know they have a pre- 
cision-built, properly insulated, quieter operating motor. 
With Horsepower by Howell in your plant, you'll sleep 
like a log. 

the Howell Protected Type Motor, shown, gives Making postwar plans? Phone the. nearest Howell representative 

complete protection against dripping liquids, metal or write the factory. Your inquiry will put our experienced 

i and other falling particles. Completely stream- engineering staff and complete facilities to work for you. 


—utilizing non-breakable steel frame — 
Maéeable or steel base — cast iron end plates and 


ye terminal box are standard = HOWELL ELECTRIC MOTORS COMPANY 


ion features. Special horizontal and ver- 


tal mountings are available. HOWELL, MICHIGAN 


Available in siz »P. . 
oe Manufacturers of Quality Motors Since 1915 








the problem 


PLU 


PLUG -IN-ANY 





No. 100 


PLUGMOLD 


Capacity: 6 No. 12 R. C. Conductors with 
receptacles installed; 10 No. 12 R C 
Conductors without receptacles. 


gs = 
= Bg: No. 2100 C (cover) drilled — 
for toggle switch ms 
No. 2127 er ee ; 


Flat Elbow, | 
No. 2111 





Use of End Fitting 
No. 2182A T-SLOT RECEPTACLE SINGLE POLE 
No. 2127S No, 21 
To accommodote May be in 
plugs with either tan- any desired oint 
dem or parallel blades. control individ, 


15 amp., 125 V.; 10 lets. 
amp., 250 V. 5 amp., 


KNOW YOUR 


wi... & 
WIREMOLD CAN HELP YOU Wi [roy eal. KO) (= 


PRODUCE FOR WAR... 
WHILE YOU PLAN FOR PEACE! AND YOU KNOW THE ANSWERS 


THE WIREM 
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How Your Local Utility’s Engineer _ EAECTRIC COMPAW 
Can Help You Cyt Postwar Costs 


--- full utili. 
zation of all the electrical and electronic cost-cutters the 
war has evolved. 


JOHN A. ROEBLING'S SONS COMPANY 
TRENTON 2, NEW JERSEY 
Branches and Warehouses in Principal Cities 


Wire Rope and Strand « Fittings « Cold 

Rolled Strip « Aircord, Swaged Terminals 

and Assemblies « Round and Shaped Wire 

Wire Cloth and Netting « High and Low 

PACEMA KER IN WIRE PRODUCTS Carbon Acid and Basic Open Hearth Steels 
Suspension Bridges and Cables + Electrical 


Wires and Cables + Aeriai Wire Rope Systems 








| ar electrical 
pustry of the advantages ag ie Full 
oy, hie ah n, with Better Lighting, Air Con 
modernization, 


tronic Devices 
ion of War-Developed Electrical and rs © el 
Utilization o bling campaign will aid Electrica 
... this Roebling Be 
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Give the workers in war-driven plan 
a wider range of usefulness. Extend the reacd 
their power tools. Install more OUTLETS fo 
handy connections with portable drills, grinders, 
riveters, saws, melting pots, light machines - 
in just the locations to speed up producti 
or assembling. 

These Polarized Receptacles, Plugs and Cot- 
nectors dependably energize new operations fot 
which present wiring facilities may be ina 
quate. The line includes two, three and four-wit 
devices in 10, 20, 30 and 50 Ampere capatit 
Pictured here are a few of the more popu 
types, available on priorities. More specialize! 
needs are provided for also in rugged, reliabl 
constructions. 


DISTRIBUTED THROUGH 
ELECTRICAL WHOLESALERS 


ARROW. ELECTRIC DIVISION 


eT 
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: ‘Leading architects are meeting with building material 


‘manufacturers in an attempt to eliminate the “or equal” 
dause of specifications. They believe that if this clause 
s cut out, and only one manufacturers’ product is ap- 
ed specifically and by name, the substitution prob- 
Jem will be licked. 
‘Substitution is a problem, and a serious one to our 
industry. But dropping out the “or equal” clause will 
aocomplish exactly nothing. It could have undesirable 
economic effects—but that is another story. The trouble 
is not one of words. 


The real trouble is no farther away than the offices 
of the architects. Speaking only of electrical work, and 
putting first things first, too many specs are sloppily 
written by men who are not electrical experts. By their 
very nature, such documents are full of holes, both 
ethically and legally. 

Second, architect’s methods of job inspection are 
often superficial insofar as the mechanical trades are 
concerned. Sub-standard materials would never be in- 
stalled if their inspectors knew, and did, their jobs. 
With effective inspection, unauthorized substitution is 
vittually impossible. With casual, inexpert inspection, 
substitution will occur regardless of whether “or equal” 
clauses are in, or are not in, specifications. And practi- 
cally every specification contains a paragraph which re- 
quires the architect’s written approval of any products 
which the contractor wishes to use in place of those 
originally named. Unapproved substitution is directly 
the fault of inadequate architectural supervision and con- 
tract enforcement. 


Third, bidding methods in the building trades favor 
the cut-price sub-contractor. In all too many cases, 
architects let jobs to general contractors who, in turn, 
sublet the electrical work. The majority of these gen- 
erals are only brokers. They have little or no knowledge 
of the mechanical trades. Their sole interest is to place 
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"OR EQUAL" OR WORSE 


this portion of the job at the lowest possible price. In 
plain words, they chisel the sub. Despite these tactics, 
most electrical contractors are ethical enough to live 
up to the letter and the spirit of the specifications. 
Owner and architect get a far better job than they de- 
serve—at the expense of the trade. 


These, if you please, are the real reasons why specifi- 
cations are sabotaged. Electrical contractors take pride 
in fine workmanship; they would rather buy good than 
inferior materials, if only because they have to guarantee 
the jobs they do. They know what steps should be 
taken to solve the problems we have outlined. Here are 
the solutions: 

1. Architects must write clear, technically accurate 
specifications, and prepare adequate plans. 

2. Architects must employ job inspectors who are 
competent to pass upon all phases of mechanical work. 
Their inspections must be frequent and thorough. 

3. Architects must let all mechanical contracts direct. 
They must restrict the bidders’ lists to contractors who 
are both financially and technically qualified to do a 
given job—and who have a reputation for living up to 
specification quality standards. There are such contrac- 
tors in every community, and it is part of an architect’s 
job to know who they are. 


We hope architects are not so naive as to think that 
by changing a word or two in their specifications they 
will relieve themselves of the responsibility for clear 
specification writing or expert judgment of comparable 
quality. And without “or equal” stated or clearly im- 
plied the architect becomes the agent of the manufac- 
turer, a relationship nobody wants and one which, at 
best, is professionally dubious. 


Wia.t- Breact 
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Nothing is more basic in furthering the interests of the electrical industry as a whole— 
and of each individual branch—than the promotion of electrical wiring. This has long’ 
been the number one belief with Anaconda Wire & Cable Company. 


THE PAST 


You probably recall the “Electrical Moderniza- 
tion” campaign of Anaconda prior to the war. 
It helped stimulate national interest in better 
wiring for Industry and helped to prepare In- 
dustry to meet the challenge of war production. 


4 fj q P 4 . f f, : 
4 Bhs PH , Pe Teh f vid 
UC Wthtd tHht..Labe 


THE PRESENT 


A more recent example is the “Preventive Main- 
tenance” campaign developed by Anaconda 
engineers to meet wartime conditions. Based 
upon practical methods of conserving electrical 
circuits and equipment, it is being widely used. 

















THE FUTURE 


Today, the time is ripe for another step forward 
in furthering adequate wiring. We believe we 
can render a constructive service to the electrical 
industry and to business in general through a 
National campaign promoting the importance 
of postwar wiring. 

Its objective will be to stimulate advance 
thinking about adequate wiring...to drive home 
to industry, municipalities and home owners 
the vital necessity of including PLANNED WIR- 
ING IN EVERY POSTWAR PLAN! 


THE IMPORTANCE 


Obviously, more and better wiring will have to 
come ahead of tomorrow’s more efficient indus- 
trial production . . . city improvements... new 
products ... finer appliances . . . more livable 
homes. The wider the recognition of this, the 
better business for everyone... utility, con- 
tractor, wholesaler, manufacturer. 

And now—in advance—is the time to lay the 
foundations. Postwar planning is gathering mo- 
mentum. Unwired planning will benefit no one. 
Planned wiring will help everyone. s4227 


ANACONDA WIRE 
& CABLE COMPANY 


25 Broadway, New York 4 . . . Sales Offices in Principal Cities 
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HERE’S what we're telling 
architects and builders about you | 


...Mr. Electrical Contractor 










Be Sure to 
“TALK TOOLS” with 








elevator scaffolds ... these ate some of 





_ @ IT’S JUST A TWIST of the wrist to 
the draftsman, but that curve in the en- 
trance conduit can start the man-hours 


the tools that now regularly augment the 
pliers and the screwdriver, and the latter 












climbing and the work-schedule falling — 
you oveflook the importance of tools to 
ical installation work. 

ly, the pipe bending method 
_ shown is completely obsolete with the 
® ical contractor. One 
Gra customer, for example, has four 
“hydraulic bending machines plus a spe- 








may be electric driven! JOHN WATTS 
has grown up with electrical construction. 
Whether your plans cover a big public 
works project or just a few simple homes, 
it will always pay you to talk tools and 
installation techniques with ag 
specialist like JOHN WATTS. And 
over the country, you'll find well-equipped 

















































































cially designed unit of his own which will electrical contractors keeping themselves ~ ] 
handle 4-in. conduit with ease. well-equipped ... via GRAYBAR. 
Electric welders, pipe threading ma- , 
ines, metal cutting bandsaws, mobile t 
ing 
Give Your Electrical Work to “Jobe: Watts” was 
@ qualified electrical contractor~heading « 

well-established firm with the trained or- C 
ganization, tools and know-how to give you om 

specialized assistance on wiring, lighting, 
ronorsmescemrcensan commence Sineus Gal commits tn Got 20 cae Insta 

— GRAYBAK serves a nation of JOHN WATTS, 
iw a 9 helping them to help you by suppiying the R 
As newest and best in electrical materials. 

y 2 large 
Executive Offices: Graybar Building, New York 17, N.Y plore 
soun 
mech 
fluor 
togra 
This is one of a series of advertisements re 
Stig : enab] 
appearing in “Architectural Forum”, car- prov} 
rying the story of contractor service to Progr, 
100,000 readers—the men whose deci- a 
: F ele 
sions mean the most to you in present quiren 
and post-war building. 98 It wa 
chergy 
phases 
labora: 
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HE electrical installation at the 
new RCA Laboratories in Prince- 
ton, N. J. is one of the most interest- 
ing encountered in recent months. It 
was designed by The H. K. Ferguson 
Company, engineers and builders, and 
installed by A. Neri, of Hoboken, N. J. 

RCA Laboratories are the world’s 
largest for radio research. They ex- 
plore not only radio but electronics, 
sound acoustics, chemistry, physics, 
mechanics, optics, cathode ray tubes, 
fluorescent materials, lenses and pho- 
tography. All are allied with radio de- 
velopment, and facilities adequate to 
enable scientists to study them were 
Provided in the design and construction 
Program for the new building. 

It was, therefore, necessary to design 
an electrical system that filled the re- 
quirements for a wide variety of needs. 
It was necessary to supply electrical 
“tergy in many different voltages, 
phases and frequencies throughout 150 
laboratory bays to 420 workbenches. 
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LABORATORIES of RCA. Area lighting units around the building are 300-watt lamps 
in asymmetric prismatic globes. 


Laboratory wiring, where 
ample capacity, safety, flexi- 
bility and convenience are es- 
sentials often point the 
trends of wiring develop- 
ment. RCA’s new lab at 
Princeton uses bus-duct feed- 
ers and outlet troughs of 
special design. 


The primary electric service for the 
laboratories is 4160 volts, 3 phase, 3- 
wire, 60 cycles. It is brought in un- 
derground to a main substation in the 
basement of the three-story laboratories 


‘ building where a 1000 kva. transformer 


bank steps down to 120-208 volts, 3 
phase, 4 wire for general power and 
light distribution throughout the labor- 
atories and model shop, the latter a one- 
story factory-type structure adjoining 
the main building. 

Special voltages and frequencies, 


CHLITTR 


for Research” 










both a.c. and d.c., regulated and un- 
regulated, for the major part of the 
laboratory requirements, are provided 
by motor generator sets and induction 
regulators located in the basement sub- 


station. Other special voltages and 
frequencies required in small amounts 
at various places are provided by port- 
able equipment. 

Power and light services for the 
laboratories are distributed longitudi- 
nally through the corridor in the base- 


ment by plug-in bus-ducts with branch 


circuits rising vertically in service 
ducts adjacent to the corridor at each 
column, to the individual laboratories 
on all floors. 

Power services for the individual 
laboratory rooms are run from the 
vertical service ducts to one or more 
master control panels in each room. 
The master control panels are adjacent 
to the service ducts and directly above 
the special service outlet troughs 
mounted over the laboratory benches. 
They control the feeders to the service 
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DISTRIBUTION circuits are enclosed busbars with disconnecting plug-in 
taps for sub-feeders. 


CEILING MOUNTED 120-watt fixtures on 18-foot centers light the 488 
foot corridors into which 150 laboratory bays open. 





SHOP EQUIPMENT is connected by flexible cable tc special outlets. 
Fluorescent lighting units are suspended at 9 feet, 11 inches on mes- 
senger wire. 
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BENCH OUTLETS are _intrica 
wiring troughs with special cov 
plates providing connections fa 


































a.c., d.c. and special circuits. Main pon 
troughs and also the branch feeders t 





other isolated outlets in the room. i. 

Special electric service outlet troughs fi gene 
for the laboratory benches were de I shiel 
signed by Ferguson and RCA engi I the } 
neers to give the maximum number oi & jniti; 
outlets in a flexible arrangement tha Sp 
would meet the great variety of te & coun 
quirements for electrical services 0 # them 
the benches. The service troughs con # three 
sist of sheet steel raceways six inches & trical 
high, three inches deep and six feet long F tione 
to correspond with the unit benci ¥ light 
length. The outlets were arranged i) quire 
special interchangeable gang plates ani Fh 
installed in front of the raceways iM out t 
three basic arrangements of 31, 33 au & illum 
35 outlets that provide either 10 or !! J cand) 
varieties of voltages, phases and ite J cand] 
quencies for each six-foot bench. Th cand] 
number of outlets in the gang plats 35 to 
varies from one to six, depending up areas, 
the type and rating of the outlets. Thm sectio 
six gang plates are provided with ij capac 
dividual control switches. Service terfer 
troughs are mounted one foot abovetlt The 
back of the benches and are eitite i house 
mounted singly or are coupled endl! build 
end to suit arrangements of two «gj ™ain 
more benches. build 

Power and light services for tt boiler 
model shop building are distribute! down 
over head in the trusses by plug-in bi distrib 
ducts with radial branch feeders. former 









































Lighting branch circuits are dish A c 
uted in the same general manner as tem with s 
power circuits. All panels for cults 
laboratory building are located in HB ton a; 
basement, with the exception of pal! In add 
for corridor and exterior lights W™ we 









are at the guard station. 


. i ; ’ 
Incandescent lighting is ¥% . 
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TELEVISION laboratory has a typical set of bench outlets in far corner 


































i cover oy ead pine men oe and 500-watt lighting fixtures with concentric louvers set flush. 
ons jor runs under the outlets. Lighting 
s. Main fixtures are open 500-watt. 


seders 0H throughout the main laboratories build- 
m. ing. Totally indirect fixtures are used 
t troughs MM generally, with the fixtures well 
vere dt HM shielded in the ceiling panels between 
‘A engi H the beams. These fixtures provide an 
umber ci # initial illumination of 35 foot-candles. 
rent thet Special lighting problems were en- 
y of t¢ @ countered in numerous places, among 
vices 01 them a two-story television studio, a 
ighs cor M three-story free field sound room, elec- 
ix inches § trically shielded cages and air condi- 
feet long tioned laboratories. In each case the 
it benct HF lighting was designed to meet the re- 
-anged it § quirements of the application. 

ylates al © Fluorescent lighting is used through- 
eways i out the model shop to provide initial 





1, 33 ant illumination intensities of 70 foot- DRAFTING ROOM lighting in 8 continuous rows of two 40-watt industrial 
10 or 1! BR candles for the drafting room, 65 foot- type fluorescent fixtures, with six units to a row and the rows spaced six 
and ft MM candles for the machine shop, 55 foot- feet between centers. Four No. 10 wire circuits feed the group. 


ach, Thi candles for the woodworking shop, and 
ng plait 35 to 50 foot-candles for other work 
ding upo' areas, All fluorescent fixtures in this 
tlets. The MM Section were provided with inductive- 
1 with iM “apacitor filters to eliminate radio in- 
Servite MM terference in the laboratory building. 
abovett(® The electric service for the boiler 
are ithe house and several other small isolated 
led end buildings is a 4160 volt feeder from the 
of two of main substation in the laboratories 
building to a small substation at the 
boiler house where transformers step 
down to 440 volts, 3 phase, 3 wire for 
distribution. Local dry type trans- 
formers supply lighting services. 

A complete underfloor duct system 
with separate ducts for telephone cir- 
cuits and for special intercommunica- 
ton and signal circuits was installed. 
Naddition to this duct system, a com- 
plete system of empty conduits was pro- LACQUER ROOM has portable banks of near infra-red lamps for quick 
vided in the floors of all rooms for drying and rows of vapor-proof fluorescent lighting on 10-foot centers 

ire new circuits. suspended from messenger wire. 
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JACK GILES has wen confidence and 
increased profits through a campaign 
for high quality rewinds. 


one of the most successful repair 

shops in the Middle West on a 
simple policy, “The better quality 
materials we use, the better our work- 
manship; and the sounder our service 
policy, the more business we will have.” 
Their repair shop, at Marion, IIl., in 
the heart of the Southern Illinois coal 
field, has grown larger each year. Their 
operations have expanded year after 
year, covering a larger territory. And 
their business is a mutually profitable 
one, for their customers are getting the 
best for their money with a comfortable 
margin of profit for the repair shop. 
And, today, the Giles Armature and 
Electric Works have most of the mine 
motor repair business of the area. To 
obtain this growth, the Giles have con- 
tinually adopted new materials, and 
improved the quality of their work to 
match the new developments of elec- 
trical manufacturers. Their shop, em- 
ploying today about thirty men and 
women, is filled with modern equipment 
and special fixtures designed to do each 
job quicker and better. 

After a slow and steady growth, in 
which they built up customer accept- 
ance, Bill and Jack decided to swing 
as many of their customers as possible 
over from double cotton insulated jobs 
to asbestos insulation. The improve- 
ment in life in most cases was consid- 
erable. Their reputation grew, and 
they increased the number of their 
customers. They are willing and anx- 
ious to try anything new, give it a 


Pie and Jack Giles have built up 
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How a midwest sh; sp 


REWINDING ARMATURE of 3 hp. 2400 rpm motor with glass 
lated magnet wire. Slot insulation is 10 mil mica-glass combin 
with a 10 mil varnished glass cloth liner and asbestos tape pads 


ends of turns. 


real test in operation, even if they have 
to stand the increased cost themselves 
on the experimental jobs. As a result, 
when glass electrical insulation came 
along in 1937, they were quick to ac- 
cept it as a new material which might 
give their customers longer-lasting 
rewind jobs. 

Their first rewind job with glass in- 
sulation was on a 2 hp. coal conveyor 
motor. The motor was often stalled, 
operated in wet coal seams, and was 
generally overloaded. The average 
life of this type of motor, under the con- 
ditions of service, was about nine 
months, with a maximum life of about 
11 months. Their first glass rewind 
job ran for more than three years with- 
out failure and, according to Jack Giles, 
it may be running yet, for the particu- 
lar mine where this motor was used 
was closed down, and all the equipment 
transferred to another field. 

After this first small experimental 
job, glass was used in progressively 
larger equipment. The first big job 
that Giles used glass on was in the 


latter part of 1937. It was an armatin 
used in a 10-ton mine locomotive wit 
is usually overloaded considerably. 
a result of this overload, the armatut 
had an average life of about a ye 
with some jobs lasting about mm 
months. One of the larger coal mil 
in the area had five of these minelM@ 
motives in service. At that fim 
Giles brothers had not had any 
ness from this company, and weft 
ious to get a start with them. 
this start, they quoted on using 
insulation instead of cotton or@ 
on the rewind of two armatures. 
price was $210 apiece, while th : 
highly competitive price with ® 
was $125. However, they us 
plus value of glass and its higer 
selling features, and they were 
these two trial jobs. These two 
tures are still running, after ix 
of continuous operation. 4 
Needless to say, the Giles shop: 
getting most of the business 110 
coal company. Jack Giles say 
[Continued on Page 85) 
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REWINDS build profits & 


specialized on glass rewinds to build new business, and a reputation for quality. 


HEAVY 25-mil staple glass tape is used as a protective GLASS TYING cord is used for the string band and for 


wrapper on this compound field coil for a 35 hp. Joy Load- 


tying down the V-ring. The Giles Works use glass cord on 


ing machine. Coil is made of single cotton covered wire nearly all of their jobs as insurance against failure by are- 
and rap of bias varnished cambric tape. overs on coal dust. 


TAPING COILS FOR a 300 kw. rotary converter. Over the double glass 
covered magnet wire, a mica cell of fishpaper and amber mica is 
wrapped and then covered with 34-in. by .005 glass tape. Paper cup 
in foreground holds a special sticker used to keep glass in place at 

g- Piece of rubber inner tube is used to tighten and smooth 
off glass taping as work progresses. 
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PLACING COILS in the slots of the armature of 
a 6-ton haulage locomotive. Single saturated 
glass sleeving is used as lead insulation on all 
glass jobs because the time of application is 
reduced in comparison to use of untreated 
sleeving. - 
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Fundamentals of 
ectronic Lubes 


No. 4 


Mercury pool tubes carrying heavy currents are 


described in this article, the fourth in a series. 


desirable to use an electronic tube 


Pres many applications where it is 
capable of delivering a very large 


value of current or when a tube is 


needed for controlling a high surge 
current for a very short duration of 
time, it is very economical and practical 
to use a tube with a mercury pool 
cathode. 


5. Mercury Pool Cathode Tubes 


A filament or oxide coated cathode 
element in a thermionic emission type 
of tube cannot withstand currents in 
excess of the heater capacity, and in 
order to deliver high currents, an 
impracticably large cathode must be 
continuously operated at a high oper- 
ating temperature. A mercury pool 
cathode can provide a practically un- 
limited supply of electrons and is 
widely used in tubes for a.c. power 
conversion and current control in spot 
and seam welding applications. 
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By Ralph B. Immel, 


Control Engineer 


Westinghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa. 


A. Mercury Arc Rectifier 


Fig. 29 shows a typical mercury 
arc rectifier tube. In order to start 
the arc and conduction of current 
from the mercury pool cathode to the 
anode, the tube or bulb must be tilted 
until contact is made between the two 
mercury pools. Then, when the tube 
is returned to its normal position, an 
arc will be drawn on the separation of 
the two mercury pools. The arc con- 
sists of electrons and ions which are 
rapidly diffused throughout the tube. 
The mercury vapor in the tube will 
glow and current can be conducted 
from a cathode spot on the mercury 
pool to the anodes similar to the opera- 
tion of the vacuum or gaseous tube. 
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The cathode spot or place where tt 
electron current stream leaves the mt 
cury pool functions the same 4! 
filament or cathode in a vacuum 0 
gaseous tube; however it provides # 
almost unlimited electron emissill 
capacity. The arc can also be staf 
by withdrawing a current conduct 
ignition rod from the pool. How 
ever, with either starting me 
keep-alive-arc must be provided # 
maintain the arc. 3 
After the arc has once been initiated 
additional electrons will be freed 
posifive ions created by the collisi#® 
between the electrons and the # 
molecules. Bombardment of the m* 
[Continued on page 108] 
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FLUORESCENTS 
ccountiné Errors 


Conversion to fluorescents 
has permitted doubling 
foot-candles with elmina- 
tion of glare. 








20 and 25 foot-candles to 45 and 

50 foot-candles has reduced errors 
considerably in the American Trust 
Company, Charlotte, N. C. 

The fluorescent installation was 
made by Robinson Electric Company, 
lighting engineers and contractors, 
and Roy Robinson, vice-president and 
engineer-of that concern reported that 
much favorable comment has come 
from both employees and clientele, and 
that Trust Company officials are fur- 
ther pleased by the reduction in errors 
brought about by the new installation. 

The artificial skylights in the ceiling 
of the main banking section furnish 
eye-level illumination of 50  foot- 
candles maintained. Initial illumina- 
tion was approximately 65 foot-candles. 
The four large center sections are each 
furnished with 12 two-100 watt units 
mounted three feet above the skylight 
glass. The glass is flush with the 30- 
foot ceiling. The four end sections 
are each furnished with four 2-100 
Watt units at the same mounting 
height. The side panels are similarly 
“quipped with a total of 48 two-30 
watt units. The complete load is 
Phased out to give properly balanced 
three phase operation and each fixture 


\ increase of lighting levels from 





is equipped with two-lamp ballasts. 

The original skylight installation 
was furnished with banks of 200- 
watt incandescent units which pro- 
vided a maintained average illumina- 
tion in this section between 18 and 20 
foot-candles. 
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THE MAIN BANKING room is cano- 
pied by a skylight flooded with flu- 
orescent illumination. Foot-candle 
meters measure a maintained intensity 
of 50 ft.c. The main public aisle and 
the open side offices are lighted by a 
right angle pattern of flush troffers. 


PLAN VIEW showing layout of sky- 
light fixtures. The units are mounted 
three feet above the glass. Large fix- 
tures are two-lamp 100-watt units and 
small ones are two-lamp 30-watt units. 


Further back, on the ground floor, 
the main public aisle is lighted with 
two continuous strips of flush-mounted 


troffers accommodating single-lamp 

100 watt tubes. Alternate fixtures were 

supplied with two-lamp ballasts to 
[Continued on page 108) 
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INSTRUMENTS USED included a 
waitmeter with . current 
transformers, a voltmeter, and a 


graphic 


clip-on type ammeter. 
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How an electrical contractor’s instrument survey uncovered a power factor 


bottleneck in a midwest machine tool plant. 


Corrective measures per- 


mitted additional productive load to be added to existing electrical system. 


machine tool plant was becoming 
New ma- 
chines were needed to enable the plant 
to up its war production, but the exist- 
ing electrical system just couldn’t 
take the additional load—the spare 


ie power problem in a midwest 


increasingly critical. 


capacity was non-existent. The first 
thought of the management, naturally, 
was the installation of a new trans- 
former bank with circuits to handle 
the new equipment and help alleviate 
the overload condition of the existing 
bank. Contractor Wm. C. Schlosser, 
president, Capital Electric Co., Madi- 
son, Wis., had other ideas. 


By August Eckel 


Capital Electric came into the pic- 
ture when they were called in to 
investigate some trouble at the main 
switchboard. While diagnosing the 
trouble, Mr. Schlosser was informed of 
the new electrical system expansion 
plans. Being familiar with the habits 
of power factor gremlins, he requested 
—and was granted—permission to 
make an instrument survey of the 
plant electrical system. When he com- 
pleted his survey and submitted his 
findings, the management discovered 


that the plant was operating at an 
overall power factor of .571, with 
some feeders as low as .35—a condi- 
tion that was milking them of precious 
wiring capacity that was doing no 
useful work. Since the utility serv- 
ing the plant had no power factor pen- 
alty clause in its power contract, the 
plant management was unaware of 
this unfortunate condition. 

Contractor Schlosser was not satis- 
fied with simply suggesting the instal- 
lation of capacitor units to boost the 
power factor, but also recommended 
a modified rehabilitation of the serv- 
ice and feeders to reduce voltage drop 
and provide added flexibility. Recomt- 
mendations included the substitution 
of a single entrance service breaker 
for an existing parallel switch arrange 
ment; the discarding of an existing 
cumbersome and space consuming 
switchboard; and the installation of a 
flexible busway system to eliminate 
the existing long feeder runs. 


FIG. 1— CHART PICTURE of the 
plant electrical load at the service 
provided by the graphic wattmeter 
Other chart sections taken incl 
distribution panels, 
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. TABLE 1—POWER FACTOR ANALYSIS gives the com- 

TABLE 1 plete story of the low power factor condition in the plant. 

SYSTEM ANALYSIS — POWER FACTOR Data includes the chart kilowatt readings and the ammeter 

nee and voltmeter readings used in computing the power factor 
values, 








AVG. LOAD 


TIME 





6:40 PM 
8:50 AM 
1:25 PM 








TABLE 2—CAPACITOR SIZES required to raise the power 
— factor to 90 percent are indicated as calculated. Recom- 

1:35 PM sie mended units are commercial size nearest to values 
10:45 AM computed. 














8:30 AM 





TABLE 2 


12:06 to ol. RECOMMENDED SIZES OF 
8:00 PM CORRECTIVE CAPACITORS 











8:15PM to : CALCULATED RE MMENDED 
Roler,we le). NVA SOMMERCIAL SIZE TYPE OF LOAD 


12:00 M 


1:40 PM to 
8:00 PM Panel B 45.2 Kva Kv [Oy ebatel-ya5 








Panel A 13.76 Ava. iva. Miiling 











Turret 8:10 PM to 4 7 ae Panel C 30.3 Kva. : Turret 
Lathes 12:00 M Lathes 








- 


Screw 12:00 M to : aa) Panel D 34.0 Kva Turret 


DV EYod ab bat -19 8:00 PM Lathes 
Fale! 





Panel E 58.3 Kva 60.0 Ava Screw Machines 


Lathes , é 
and Lathe 








|Planer 8:10 PM to 
12:00 M 








Panel B-1 38.55 Ava. 37.5 Kva 
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The absence of a power factor penal- CAPACITOR CALCULATIONS 
ty clause in the power contracts elim- | eC 
inated power bill savings as a salient cis AME SYST M 
argument for the change. The points Meter Readings (Table 1) -KW.=22.4 AMPS 
that clinched and sold the job were: Calculated Values — 

1. Power factor correction would eae VOI 
give the plant the sorely needed addi- ae We 
tional capacity in the existing system (2) PF oe e 
fo permit the installation of new equip- s ie 
ment without the need for new trans- 
formers and feeders. ie i KW 

2. The flexible busway feeder system we a oo ae 

would reduce voltage drop and increase a then VAS ee 

e efficiency and flexibility of the ) KVA.= V RVA2—KW- 118.25 = 10.88 
Power system—a feature highly de- If 

47 P.F.=41.1 (calculated above) 


itable for present and future opera- Original ‘ Be ae 
10ns, Corrected rKVA. at 90%P.F.=10.88 (calculated above) 








(3) rAVA. (reactive AVA.) 


CORRECTED SYSTEM 





3, If power factor clauses are intro- 2 ) Reduction in by raising P.F. from 47.8% to 90% 
luced into the power contracts at some i 
future date, the plant will be free of 7) C rcial size capacitor recommended—30 KAVA 
e penalties, 2 Sages Rul ae es s) Se cs Hue ee 
. SIMPLIFIED METHOD — using Table oi Factor y ; 
a The Capital Elec- November i940 issue of ELECTRICAL CONTRACTING. 
° ruments including (Cornell-Dubilier Electric Co. chart) 
[Continued on page 144] * 


C.2—C AP ACIT OR CALCULA- 

ONS involved in arriving at recom- ; F 
ations outlined in Table 2 are Tie alee ee 30.33 KVA 
‘ated in this sample group of com- mle 
sing meters at Panel C 
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interpolation)—1.354 
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SURGE PROTECTION in case of a feeder outage is provided by this holding coil interlock between the 
capacitor and welders. Three or four welders must be in operation before capacitor is placed in the circuit, 
Magnetic control switches then operate, returning capacitor to line. 








ELECTRIC WELDING 


OINS... 


OUTDOOR SUBSTATION serving welding and lighting load is typical 
of those spotted throughout the plant area. Stub poles support the 
13,800-volt primary bus. IPS copper tubing constitutes secondary bus. 


welder replaces the staccato tune 

of the riveting gun at the Higgins 
shipbuilding enterprises in New Or- 
leans. Like numerous other yards 
turning out combat and cargo vessels 
on an assembly line basis, Higgins 
relies on electric welding to speed up 
production. 

The installation and distribution of 
electric welding equipment varies with 
different yards. Some employ huge 
welding generators to supply d.c. buses 
with tap-off boxes along the ways; 


Tv: crackling arc of the electric 


46 


others use welding outlets with portable 
units that can be moved from place to 
place; still others install stationary 
units at various locations. The latter 
method is used extensively at the 
Higgins yards. 

A general picture of the assembly 
line operation will foster a better ap- 
preciation and understanding of the 
welding system employed. Parallel lines 
of ships start at one end of a large 
building enclosure and, like the snow- 
ball rolling downhill, grow as they 
progress along the length of the build- 
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Mezzanine mounted station 
ary welders sew up the seam 
of combat and cargo vessel 
at the Industrial Canal Plan 
of Higgins Industries, Inc, 





New Orleans. 


ing and emerge into the yard for find 
outfitting and floating. The keel 
each small combat vessel is laid in: 
huge steel cradle which rides along 
steel tracks embedded in the floor. 4s 
each section or portion of the ship i 
completed, this cradle is moved along 
to an advanced position where ati 
tional work is done. 
A speedy assembly line operation 
this type demands that welding units: 
available along the entire route. M. 
Levy, plant electrical engineer, acco 
plished this by installing banks d 
motor-generating welding sets alo 
each side of the assembly line. He 
went one step further, however, 
mounted the units on mezzanine pli 
forms. to provide free movement ¢ 
materials on the ground areas. 




















Indoor Mezzanines 


Inside the building the welding m* 
zanines are steel platforms with ser™ 
catwalks bridging the building colum 
A typical group of units consist of tet 
300-amp. machines or 20-150-allh 
units double-deck mounted to occilf 
the same space. Units are fed from i 
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oUTDOOR RACKS keep welding units grouped and out 
Open wiring bus feeds individual units with 
orrection provided by capacitors on each 


of the way- 
power factor c 





Magnetic switch tor group 
,control of capacitor 


' 
4 


-500ME M cables 


3-phase, 440-volt, open wiring feeder 
running the length of the assembly 
line. Individual units are fed by con- 
duit drops through fused disconnect 
switches, 

Each welding unit is bonded to the 
steel platform, utilizing the building 
structural members as the return leg. 
The structure and steel rails, on which 
the ship cradles ride, are bonded to a 
ground bus at regular intervals to com- 
plete the return welding circuit. Each 
mezzanine welder group is equipped 
with a bank of capacitors (averaging 
90 kva. for every 10—300 amp. units) 
fo maintain the power factor of the 
feeders at an economical level. 

_ The huge welding load in the plant 
i$ served by numerous 13,800/440-volt 
outdoor transformer substations spot- 
ted throughout the plant. A typical 
substation contains three 500-kva., 
dil-cooled, single-phase power trans- 
formers connected delta-delta and one 
; kva. single phase transformer for 
ighting load. The bare copper cable 
high tension buses are strung between 
*fossarms, mounted on stub poles, and 
[Continued on page 143] 
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platform. Capacitor is electrically interlocked with groups 
of welders. Supporting poles are also used for mounting 
yard floodlighting units. 





__---- Center brace for rack 


Yocobles tounits S500MCM cables, 


4m cables to \writs I-beam balco 


l- beam balcony 


pee angry a a 


i | Ee 


| Lal 


load 


INDOOR MEZZANINE platform supports groups of stationary motor- 
generator welding units which parallel the assembly line. Capacitor 
bank on right boosts power factor of the feeder circuit. 
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E p TOR Als W. T. Stuart, Editor 


Small Plants Can 
Ease Manpower Shortage 


More subcontracting to smaller 
plants can make a substantial improve- 
ment in the manpower situation. First 
because it is axiomatic that overall 
manpower requirements are least when 
the work is brought to the place where 
the worker is. When the worker is 
taken from his normal surroundings 
to a new task he sets in motion a chain 
of new requirements, housing, services, 
transportation and so on that add to 
the net manpower problem. 

Second, manpower can often be used 
more efficiently in the smaller plant 
due to closer supervision and direct 
contact with top management. 

A recent request by WMC upon its 
regional directors to assist the Smaller 
War Plants Corporation in obtaining 
contracts for smaller business is evi- 
dence that government is acutely aware 
of the possibilities. 

This program should have full sup- 
port from our industry. It will 
strengthen business in some less acute 
labor areas and open the way to sorely 
needed electrical modernization of some 
of the smaller plants in our own com- 
munities, a net gain in total facilities at 
comparatively small cost of critical 
materials. 


Annual Wage 
Needs Study 


The NECA-IBEW postwar plan 
proposing that an annual wage should 
be considered by the electrical con- 
struction industry is a challenge to the 
best minds that can be put to work on 
the problem. The study will take a 
high order of good will, sincerity, wis- 
dom and plain common sense. The 
facts must be clear. 

In effect, many contractors have paid 
their key men on essentially that 
basis for years by moving them from 
job to job so that they get in full 
time regularly. Such men could prob- 
ably be swung over to an annual wage 
agreement with little disturbance to 
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the routine operation of the business. 
On the other hand, however, the em- 
ployer could not assume an obligation 
for an annual wage for every wireman 
he will need on his work during the 
year. The fortunes of competitive 
business and the fluctuations of con- 
struction labor needs defy the precise 
predictions that would have to be 
made before practical business judg- 
ment would allow the contractor to 
take on more than a portion of his 
crew on an annual basis. 

The whole job need not be done in 
one leap anyway. If it proves practi- 
cal it could come along in evolution- 
ary stages. And probably as fair a way 
to gather accurate experience data as 
any would be to set up, within the 
framework of local agreements in a 
few key cities, an optional annual wage, 
requiring mutual agreement between 
employer and individual employees and 
which could be restored to the normal 
hourly rate at any time. 


Ground for 
Appliances 


The problem of grounding household 
appliances is again actively before 
the industry. Code committees have 
it under consideration and there is 
reason to hope that a generally accept- 
able policy and method may soon be 
proposed. 

Forthright action is long overdue 
on this important phase of grounding. 
The appliance or lamp on the end of 
a cord has pretty much neutralized 
our efforts to make wiring safe. A 
permanently installed motor, rarely 
touched, is carefully grounded. A port- 
able mixer or fan, frequently handled 
may .become dangerously alive with 
a minor insulation breakdown. A lamp 
receptacle, installed in the ceiling 
must have the shell grounded. A floor 
lamp with socket shell readily 
accessible has a 50-50 chance of a 
live shell and only the protection of 
the insulation against becoming wholly 
alive. 

The cost of three conductor cords 


as against two conductor can add only 
a few cents to the cost of portable ¢. 
vices. The economic cost of a change 
in receptacles to take a grounding 
plug may be considerable. But the 
step must be taken eventually and, 
start ought to be made as soon a; 
practical and workable methods ca 
be agreed upon. 


Electronics—A New 
Department 


The precise pattern that industrial 
electronics will follow after the war 
is unpredictable. There is no long and 
clear pattern of experience which we 
can extend into the future because 
much of the development has appeared 
under the stress of extraordinary war- 
time conditions. 

This we know, however. Electronics 
will assume an important role in the 
control of processes and in the opera- 
tion of electric circuits in industry and 
will find wide and common application 
in commerce and the home well outside 
of the inevitable gadget field. 

Electrical contractors and electrical 
men in industry upon whom will fal 
the responsibility for selecting, apply- 
ing, installing and maintaining ¢le- 
tronic apparatus will contribute little 
to fundamental design of electronic 
circuits. Yet, because they are the 
folks who will have to live with it, they 
must have some knowledge of desigt 
considerations and a ready understand: 
ing of what electronic apparatus can 
and cannot do. 

During recent months, we have pub 
lished a series of articles on the fund 
mentals of electron tubes. These até 
not especially easy reading. The phe 
nomena of electronics is not sinple 
But those who take the trouble to study 
and ponder the technology of electromit 
tubes are finding a fascinating new u 
derstanding, not only of electronics, but 
of all electrical phenomena. 

There is no short cut to the rounded 
knowledge essential to intelligent * 
and application of electronic apparatts 
The fundamentals must become # 
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much a part of our thinking as the 
fundamentals of wiring or motor appli- 
cation. 

In this issue we begin a new depart- 
ment devoted to electronics as it will 
affect our field of activity. We hope 
that the material will accurately meet 
your needs and we want your frequent 
comments on it. Your questions, too, 
will be welcome and answered by com- 
petent authorities. How elementary or 
how advanced we make this department 
jsup to you. Let us have your sugges- 
tions. 


Restrictions To : 
Continue 


Continued restrictions on construc- 
tion and facilities are announced by 
War Production Board chairman, 
Donald M. Nelson. “There must be no 
modification” he says, “of the restric- 
tions until we are certain, from the 
course of the war, that such modifica- 
tion would not harm the War Produc- 
tion Program.” And there can be 
no argument with that position. No 
one would have it otherwise. 

However, there is a responsibility 
inherent in the restriction on construc- 
tion to avoid cramping war production 
by too rigid application of the rules. 
Broadening the scope of permissable 
maintenance and repair work would 
help. It is also imperative to keep a well 
organized and competently staffed con- 
struction industry on tap for any 
eventuality. This is particularly true 
of a specialized organization like the 
electrical contractor. And this can be 
helped by opening the way to more con- 
tract work on ships and plane construc- 
tion to building contractors. A healthy 
industry can leap into full action for 
wat work or postwar job creating ac- 
tivity overnight. And a healthy con- 
struction industry is essential to war 
and peace. 


Organization 


Will Tell 


Newberry Electric Corporation of 
Los Angeles, celebrating its fortieth an- 
hiversary, has sent out an impressive 
brochure to its customers. With ex- 
taordinary editorial restraint it pic- 
tures its large staff of executives, su- 
Perintendents, engineers, and estima- 
tors. It lists important jobs, pictures a 


few and winds up with its organization 


chart. The tremendous scope of activ- 
ities which have added so much to the 
life of the West and the huge roster 
of seasoned engineers and specialists 
are summarized most aptly in the lines 
and squares of the diagram showing the 
relationship of each to the organization. 

In a recent study by the Russell Sage 
Foundation, “Technology and Liveli- 
hood” is this significant comment— 
“the new science has given man access 
to (1) electric power, (2) chemical 
action, (3) mechanical movement; 
these three can be used for production 
only if a fourth element, organization, 
be provided.” 

And an organization, such as New- 
berry Electric, is the integrating force 
which brings seasoned skills and expert 
minds to bear on physical problems. 
As the scope of activity widens and 
technological changes make problems 
more complex, the need for linking 
specialists together to meet them be- 
comes more urgent. 

In the years ahead, electrical con- 
tractors will be facing great oppor- 
tunities in market development. Lines 
of organization we already have within 
individual firms and out through the 
industry will largely determine whether 
or not we made the most of them. 


Reduce Job 
Accidents 


Joe Keenan, vice chairman in charge 
of labor production for WPB is setting 
out on an intensive campaign to re- 
duce industrial accidents. “Every 
year”, he says, “about a full division 
of soldiers of production die of acci- 
dents at their work—and to a nation 
at war, the loss of 18,000 workers is 
a heavy blow”. 

Federal agencies, labor and manage- 
ment will be asked to help solve spe- 
cific industry problems. Labor will be 
asked to aceept wider responsibility 
in the health and safety field. Special 
labor-management committees will be 
urged. The Labor Department and 
Office of Education will be asked to 
assist in spreading educational litera- 
ture. The anti-accident campaign as 
a whole will be carried out by the 
Industrial Health and Safety Section 
of the Labor Production Office. 

Electrical work accident experience 
is nothing to feel complacent about. 
Our compensation rates are high. A 
comprehensive, industry wide cam- 
paign to cut accidents now can help 
in the big jobs across the oceans. And 
it ought to be a permanent institution. 
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Washington 
Notes 


> Imminent invasion and its effect in 
bringing the European phase of the 
war to a quick conclusion is the under- 
lying theme behind all Washington 
activity. What about relaxing this or 
that regulation? When can we get 
into reconversion in a big way? One 
high official remarked that it’s better to 
be two or three months late in an im- 
portant element of reconversion than 
five minutes late with anything our 
forces will need when they land on the 
beaches of the continent. 


> The President’s proposal for a Na- 
tional Service Act is finding rough 
going. Certain labor leaders claim pri- 
vately that they have backed the Act’s 
proponents into a corner where their 
only justification turns out to be “help- 
ing soldier morale”. As for the strikes, 
they refer to Britain’s experience. Na- 
tional Service hasn’t stopped strikes 
there. Meanwhile official statements 
indicate the overall manpower situation 
is improving. Serious shortages exist 
in some communities, but headway is 
being made and turnover decreasing. 


> Army and Navy heads still vigor- 
ously. oppose any construction not di- 
rectly connected with immediate essen- 
tial war needs. WPB officials are urg- 
ing some badly needed essential civilian 
construction where materials, man- 
power and equipment are available. 


> Materials are easier in practically all 
categories. Improvement in the copper 
situation will contribute to better muni- 
tions, however, before it will be widely 
noticeable at the general industrial 
level. Secondary aluminum is espe- 
cially plentiful, and most criticals can 
now be used wherever labor saving will 
result. 


> Maury Maverick, new head of the 


Smaller War Plants Corp., is proving 


a strong champion of small business 
and free enterprise. He wants small 
business used to capacity on war sub- 
contracting and helped into essential 
civilian production as cutbacks trim 
contracts. 


> Social Security has recommended a 
comprehensive national social insur- 
ance system, expanded to include, be- 
sides unemployment and old age, sick- 
ness, disability and partial hospital and 
medical care. The proposed plan would 
take six percent of payroll. 
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HIGH CYCLE ‘ 
GRINDERS 


INDUSTRIAL 





Twenty-nine high-cycle grinders, 
spinning at 10,000 r.p.m., are in con- 
stant 24-hour production line service 
at a Carnegie-IIlinois Steel plant. This 
is of course pretty severe service for 
any type of variable load equipment. 
The grinders are rated 3000 watts, 220 
volts, 3 phase at a rotor speed of 
10,000 r.p.m. 

After the grinders were first put 
into service, outages occurred within 
24 hours while some lasted as long 
as three weeks. In every case, phase 
to phase short circuits were found to 
be the cause, since the phases were 
uninsulated from each other except 
for the baked enamel coating on the 
wire. 

All the grinders were rewound in 
the plant’s motor repair shop and a 
thin insertion of insulation was placed 
between phases. This proved to be 
a very tricky proposition, since the 
stators were quite small, with no room 
for phase insulation allotted in the 
original design. 

During the six months which have 





BRIEF ARTICLES about practical methods of installation and maintoinin 
electrical wiring and equipment and up-to-date estimating and office 
tices. Readers are invited to contribute items from their experience tg 
department. All articles used will be paid for. 


PRACTICAL METHODS 


elapsed, only one failure has occurred 
in all twenty-nine grinders, and indi- 
cations are that they will last for a 
long time to come despite the severe 
duty to which they are subjected. 


CODING FOR QUICK 
CIRCUIT IDENTIFICATION 


INDUSTRIAL 





In a continuous process where each 
operation depends upon the preceding 
one, quick restoration of one failing 
link is extremely important. In the 
manufacture of cigarettes, the process 
from one end to the other, is one 
conveyorized, integrated system. Each 
single conveyor for horizontal materia] 
handling is driven by one or more 
small motors (in the range of 2 to 5 
hp.) The tobacco leaf is carried ver- 
tically by suction or blower fans. It 
is carried for miles over inspection 
conveyors and from floor to floor, 
while workers sift out stems, foreign 
matter and off-color tobacco. Ex- 
treme precaution is taken to assure 
that only the finest leaf arrives for 
final flavoring and blending. 





HIGH CYCLE GRINDER stators that failed in the absence of phase to phase insu- 
lation. On the left is one that has failed, showing the original insulation. In the center 
is a stator partially rewound showing the phase insulation that has been skillfully ap- 
plied to prevent further failures. On the right is one completely rewound and does 
not appear to be much bulkier than the original job despite the added insulation. 
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LARGE NUMBERS, which can lt 
easily and quickly identified in the event 
of emergency, are painted in a comspitw 
ous place on the machine rather than 
the motor. In this way the numbers cam 
be made larger and if the motor show 
be replaced, the number remains to idew 
tify this machine’s drive with the prope 
disconnect and starter at the board. 


It is easily seen that in such a log 
integrated system as this, quick re 
toration in case of failure of one él 
ment is essential. In addition, a strid 
preventive maintenance program 
increasingly important if failures at 
to be reduced to an absolute minimun. 

At Phillip Morris Company’s Rich 
mond plant, R. E. Powell, chief elt 
trician, has made provision for qui 
restoration by coding all circuits 4 
each end. Coding is accomplish! 
by a simple system of numbering. Fut 
ther the circuits of each integratt 
group of drives emanate from one ci 
trol center. Thus, if the tobacco stati 
piling up from the failure of one pf 
ticular motor, the operator need ™ 
frantically search the walls and ceilitg 
for conduits and switches. He ti 
the number (painted in large whit 
letters in a conspicuous place om 
machine or conveyor) and proceeds # 
the control center which is usu) 
never very far away even from 
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e That free competition is the life of trade — and progress; 


e That only with independent distribution can freedom of com- 


petition be preserved. 


e That there will always be room at the top for independents 


working together to supply better things for more people. 


The test of war is being met, and im- 
portant contributions are being made 
by independents in our field — both 
wholesalers and manufacturers. The 
Opportunities of peace shall be realized 
and greater service rendered by these 


same independents. When the range of 
Sylvania products and operations is 
expanded, we will look first to inde- 
pendent wholesalers to sell new and 
improved products to the home, to 
commerce and to industry. 


“Tt pays to sell SYLVANIA’”’ 


SYLVA N IA ELECTRIC PRODUCTS ik 


EXECUTIVE OFFICES: 500 FIFTH AVENUE, NEW YORK 18, N. Y. 


PLANTS’ IN MASSACHUSETTS AND PENNSYLVANIA 


om the i MANDEsceny LAMPS, FLUORESCENT LAMPS, FIXTURES AND ACCESSORIES, RADIO TUBES, CATHODE RAY TUBES, ELECTRONIC DEVICES, ELECTRICAL APPLIANCES 
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DISCONNECTS AND STARTERS are painted corresponding numbers to speed 

circuit tracing in emergencies. All control for one integrated system of drive is located 

at this point so that a failure of one element of the system cannot cause pile-up from 

a preceding drive’s continued feed. Operator can stop pile-up from this point. Roomy 

auxiliary gutters adds not only to the appearance, but also facilitates installation and 
maintenance. 


furtherest machine. If the starter will 
not reset immediately to put the drive 
back into operation, he can then shut 
down all the drives clear back to the 
beginning, from this one point of oper- 
ation. Definite advantage is seen over 
a mounting of control at each machine 
or drive point. In the meantime, elec- 
tricians stationed in each area are 
quickly summoned. Drive units or 
control are replaced if a speedy repair 
job cannot be made on the spot. 


OUTDOOR 
MOTOR HOUSE 


INDUSTRIAL 


When the Oak Ordnance Plant was 
built in Illinois, it was a rush job— 
speed had to be maintained to get the 
plant in operation in the shortest pos- 
sible time to start ammunition rolling 
off the lines. Materials were hard 
to secure and special equipment such 
as explosion-proof motors were at a 
premium. So the plant was designed 
to make use of as much conventional 
standard equipment as was practicable. 

If a standard motor could be placed 
outside a hazardous area to perform the 
same function as an explosion-proof 
unit indoors, it was done. This was 
the solution to the drive for a machine 
used to drill T. N. T. out of the head 
of shells to make room for the booster. 
However, some type of weather pro- 
tection had to be provided for the unit. 

The machine, located inside the 
building, is driven by a line shaft ex- 
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tending through the building wall and 
coupled to a 5 hp., 1800/155 rpm., 
208-volt, three-phase, gear head motor 
mounted on an elevated wood plat- 
form at line-shaft level. To protect 
the standard type motor from the ele- 
ments, a wood house was built over 
the platform. One end of the enclos- 
ure consists of wood louvers for venti- 
lation. The bottom of the platform is 
open framework providing good air 
circulation. The front consists of two 
hinged doors which open wide for 
inspection and maintenance purposes. 

Explosion-proof control for the mo- 
tor is on the inside of the building. Con- 
trol circuit conductors are carefully 
sealed where they enter the building. 


INFRA-RED USED 
FOR SALVAGE 





INDUSTRI, 


Because of the critical steel sity, 
tion, The Norton Company , 
Worcester, Mass., manufacturers 
abrasive materials and grinding ny, 
chines, have resorted to Salvaging th 
steel plates on which the abrasiy 
grinding wheels are mounted. Wha 
the wheels have become worn beyon 
usefulness, the customer ships ha 
the mounting plates for reprocessing 
In the past they were scrapped becays 
of handling charges and due to th 
fact that in reprocessing, if the phe 
becomes warped, it is extremely dif. 
cult to true up. The plate must) 
perfectly true and balanced befor 
an abrasive wheel can be mounte 
onto it in view of the high speeds z 
which the wheels operate. 

Rubber cement is used for adhesin 
and has a critical temperature of abort 
400° F. When brought to this ter. 
perature, an operator merely scrap 
the old wheel from the plate and wips 
it clean. 

At first gas hot plates were ws 
and then electric ovens, but both wer 
unsatisfactory from a warping ail 
production standpoint. Now, an inin- 
red oven is used and has proven vey 
satisfactory. Due to the even dis 
tribution of heat intensity, warping 
has been practically eliminated. Har 
dling time has been reduced to a fra 
tion of that required by the two pre 
vious methods. 

The oven itself is mounted in a 
angle iron frame. The two vertitd 
banks of lamps which face each othe 
are spaced about six inches apart atl 
are adjustable. The wheels are hug 
from hooks on a double sliding pane 
that operates like the slide holder « 
a slide lantern projector. In this mat 
ner, a group of 16 wheels can be bak 


SECURELY HOUSED in an outdoor wood enclosure, this gear head motot operdie 
aT.N.T. drilling machine inside this ordnance plant shell loading line. 
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Free Ecnterprise 


..» LNCENTIVES AND TAXATION 
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ere are three principal ways of making a living: 


Getting on someone’s payroll 


. Lending one’s savings to business 


adhesion 
> of about 
this ten- 
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und wipe 


enterprises 
Starting, or helping to start, a busi- 


ness enterprise 
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About three out of four of us fall in the first 
roup—we are job-holders. Millions of us get 
me income, large or small, by lending our sav- 
ngs—directly or through’ such channels as in- 


ad in al 
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ich other 
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ng panel, 
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his mat- 
1 be bak: 


wance companies. We are suppliers of loan- 
qpital. About one out of four of us has his 


bn business enterprise, and several millions of 






are part owners of business enterprises. ‘Those 






us who go into business for ourselves and 





ose of us who are part owners of enterprises 





¢ job-givers. 





The amount of employment in a community 





epends, in the main, on the number of persons 





ho attempt to make their living, or part of their 






Ning, by giving jobs to others, rather than by 





eiting on someone’s payroll. A community 





eriously desiring a high level of employment 
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and a high standard of living will strive to make 
job-giving attractive and to encourage a large 
part of its population to be job-givers rather than 
merely job-holders. 

The number of men who attempt to make 
their living in whole or in part by starting new 
businesses or by expanding old ones depends 
upon the outlook for profits. When the outlook 
for profits improves, thousands of new jobs open 
up and thousands of men go to work; and, as 
men go to work, the farmer and everybody else 
benefits. When the prospect for profits becomes 
darker, the demand for labor, capital, and raw 
materials drops. It may be roughly estimated 
that an improvement in the prospect for profits » 
of one billion dollars raises the demand for labor 
by anywhere from two billion dollars to five 
billion dollars. 

One of the principal determinants of the out- 
look for profits is the amount and the nature of 
taxes. After the war, the Federal government will 
need to raise each year about twenty billion dol- 


lars in taxes—three times the amount required 


before the war, and six times the amount re- — 











quired in the Twenties. In the Twenties, the tax 
needs of the Federal government were roughly 
twice as large as corporate profits in a good year. 
After the war, Federal revenue needs will be 
roughly three times corporate profits in a good 
year. Obviously, it will be much more difficult, 
after the war, for the government to meet its 
needs without discouraging enterprise, and 
therefore without diminishing the number of 
jobs, than it was before the war. Far more than 
ever before, it will be necessary for the govern- 
ment in developing a tax program to take ac- 
count of the effect of taxes upon employment 
and the standard of living. This means that it 
will be important for each and every citizen to 
give attention to these matters—because the 
policies of the government reflect, in the main, 
the thinking of the citizens. 

Some taxes seriously discourage individuals and 
business firms from undertaking new and enlarged 
operations. Other taxes have little or no adverse 
effect on investments. Some taxes are a burden 
on consumption, affecting the sales of specific 
commodities, depending on the nature of the 
taxes. It is obvious that different kinds of taxes 
have different economic influences. We must 


understand the forces that determine the 


level of employment and consider the tax 





program in relation to other measures 


signed to create more jobs. 


2. Taxation must be fair in principle ant 


3. ‘Taxes should be apparent and not con 


4, In the aggregate, taxes should be som 


5. The tax system should be coordinated 










What are the tests of a good tax system? 






1. Taxes should be designed to encourag 
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6, Federal, state, and local tax policies 
should be integrated as to principles 


and objectives. 


Judged by these standards, our present tax 
stem is extremely unsatisfactory; in fact, it is 
nctually damaging. It is a conglomeration of 
iden and direct taxes and of conflicting taxing 
uisdictions and policies, with no comprehen- 
ive economic motive. It is distorted to appease 
mesure groups and includes uneconomic puni- 
ive measures. It is full of needless complexities, 
tis a paradise for tax lawyers and a source of 
onfusion and despair for the honest, enterpris- 
g business man. In fact, it would seem almost 
u if our tax laws had been written by some fifth 
olumnist for the purpose of making private 
terprise unworkable. We in America pretend 
believe in the pioneer spirit, but no one would 
er suspect it by looking at our tax system. 
When the war is over, there must be a thorough 
tform of our entire tax system. Federal taxes can 
nd should be reduced substantially; and, in the 


mocess of reduction, changes can more readily 


pe introduced. At that time, steps can be taken 


0 achieve some degree of coordination and unity 
if purpose among federal, state, and local taxing 
sencies. Taxes play too important a role in our 
nial economic life to ignore the adverse conse- 


ltences of unrelated and inconsistent policies 





of different taxing jurisdictions. 


The following reform measures are needed in 


_ federal taxation: 


1. Repeal of the excess profits tax at the 
earliest possible date after inflationary 
dangers subside. In the case of most 
enterprises, the excess profits tax 
destroys all incentive to do a larger 
volume of business than in 1939; it 
appropriates virtually all increase in 


profits above the level of 1939. 


2. Coordinate corporation and individual 
income taxes so as to avoid double 
taxation and impediments to risk-tak- 
ing. Preferably, corporation income 
taxes should be wholly eliminated. 
Otherwise, the corporation tax rates 
should be reduced to the lowest effec- 
tive rate on personal incomes. Full 
credit should be given to stockholders 


for all corporate income taxes paid. 


(3. Encourage competition and particular- 
ly the formation of new enterprises 
by allowing new corporations gener- 
ous tax exemptions for a period of five 
years. Extend the same principle to un- 


incorporated concerns. 


4. Encourage risk-taking (and hence job- 
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, ] attaining continued prosperity. 
or more half as much on income in the 5 ee 
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Available in sizes up to and includ- , 
ing 3 horsepower in three different 

speed ranges—3 to I, 6 to land 9 tol. 
Only with an all-metal drive can you secure the compactness, 
simplicity, flexibility and economy that are so advantageous today. 





, Infinitely variable speed may be secured to an y B.P.M. 
; within the range of the unit. The output speed is in- 
creased or decreased by variation of the position of 
the ring on the two driving and two driven cones. 





THE MASTER ELECTRIC COMPANY? DAYTON, OHIO 


. Save material and save space with the simple compact, 
integrally built Master Speedranger. The all-metal 
construction insures greatest possible durability 
and freedom from service interruptions. 





available in the vast number 
of types that make up the ~ 
Master line including the 
flanged type as shown, also 
gearhead, unibrake, fan-cooled, 
explosion-proof, splash-proof, 
multi-speed, etc. 

















giving) ‘through extending the loss 


carry-over tO six yeats or more. 


Provide for averaging incomes over a 
period of years in order to remove dis- 
crimination against those with irregu- 
lar incomes and those who take risks 


of loss in business ventures. 


Rely upon the personal income tax 
as the main source of revenue, with 
broad coverage. The reduction in total 
taxes after the war should favor the 
elimination of excise taxes before re- 


ducing income taxes. 


Reduce the upper range of personal 
income tax rates to a maximum of per- 
haps fifty to sixty per cent so that risk- 
taking investments will be really at- 
tractive. Higher rates are punitive in 
character, yield small receipts, and 


throttle risk-taking. 


Encourage risk-taking by individuals 
in the higher brackets by making the 
surtax on incomes of $20,000 a year 
or more half as much on income in the 
form of dividends as on income in the 


form of salaries or interest. 
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Save material and save space with the simple compact, 
integrally built Master Speedranger. The all-metal 
construction insures greatest possible durability 
and freedom from service interruptions. 
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Westinghouse oe 


to the Lighting Industry .. . 













Predictions about tomorrow are plentiful. But in order to plan, you need 
more than predictions, you want the facts. Here, then, are the simple facts 
about tomorrow’s Fluorescent Lamps, straight from Westinghouse designers, | 
engineers and research men. 7 





YOU WILL HAVE CIRCULAR YOU WILL HAVE LONG, THIN } 
FLUORESCENT LAMPS FLUORESCENT LAMPS IN NEW 
SHAPES AND SIZES : 

Dimensions have been worked out, as indi- Dimensions have been worked out, as indi- 
cated on the opposite page. cated on the opposite page. , 

' 

These new Fluorescent developments, pressed forward by Westinghouse research, 


will provide the Lighting Industry with a remarkable opportunity for expansion. 


They will bring Fluorescent light into the home—in portable lamps and new fixtures 
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that meet accepted standards of decoration 
and good taste. 


They will open up new merchandising op- 
portunities for stores, theaters, restaurants, 
hotels, office buildings, transportation ter- 
minals and other commercial enterprises. aes a 


Approx. Overall Outside Maximum Approx. 
Diam. of Circle Tube Size Watts 


We cannot tell you when these new lamps 121% in. 1% in. 
will be available, for Westinghouse manu- bear Caen sea ot: 
facturing facilities are still heavily engaged 
in war work. But we will advise you as to 
their availability as far in advance of pro- 
duction as possible. 


16 in. 14%4—1% in. 


One more fact about tomorrow’s Fluores- 

cent Lamps. You can be sure that the West- 

inghouse name on a lamp will continue as Length Approx. 

a pledge of quality and dependability— ee baakirenean 
assured by persistent Westinghouse research 

and engineering know-how. 


Westinghouse Elec. & Mfg. Co., Bloomfield, 
N. J. Plants in 25 cities... offices everywhere. 


Biren Westinghouse 


MAZDA LAMPS SEE-ABILITY 
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INFRA-RED OVEN used for obtaining an even, critical heat to eliminate warping of 

steel plates. A high reflection efficiency is obtained by using individual gold leaf 

reflectors. Double sliding panel allows a group of wheels to bake while a previously 
baked group is being handled. 


ing in the oven while the operator 
scraps the 16 wheels previously baked 
and reloads. By this time, the next 
16 are ready for scrapping and so on. 

Thirty 500 watt lamps are used in 
each bank for a total of 60 lamps giv- 
ing the oven a 30 kw. rating. The 
lamps are spaced on six inch centers; 
each lamp is individually adjustable 
and backed by a 6-inch by 6-inch gold 


leaf reflector for greater reflection 
efficiency. In fact the reflection eff- 
ciency is so good that the back of the 
reflector plate is cool to the touch of 
the hand. The oven is a custom built 
unit by Fostoria. Feeders are 440 
volts and four lamps are connected in 
series, each rated 110 volts. The 
balanced three phase load is controlled 
from a single three pole switch. 





TRUCKS are used to carry the silver ring buses to the aluminum pot from the 

assembly table. The straps hanging down are made of copper and are connected to 

the steel collector rods which are buried in the bed under the alumina bath. The 
operation is in connection with the construction of an aluminum plant. 
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REMOVING 
WELDING FUMES 





INDUSTRIAL 

Annoying fumes generated by ele. 
tric -welding arcs can become quite 
hazardous to personnel working jp 
the confines of a welding booth. Yj. 
less some exhaust method is empl 
the welder may inhale flux from fh 
welding rod and experience the regyl. 
ant detrimental effects. 

Ray Stroppel, maintenance engingg, 
for the Tool Steel Gear and Pinion 
Company in Cincinnati, Ohio, realize 
the importance of keeping the atmo. 
phere in welding areas clean from fhe 
standpoint of employee health and plan, 
maintenance. To solve this problen 
he installed an exhaust duct system 
which serves a row of three booths 
each enclosed by fireproof canvas em. 
tains. 

Each welding booth is equipped with 
a metal collector nozzle attached fy 
a metal ball and socket joint to 
flexible hose. This hose is connected 
to a round metal duct arm whith 
swings, by means of a flexible elbow 


FLUX FUMES from electric welding 

arc are drawn into this collector nox 

of the welding booth exhaust system, 

keeping work ee booth atmosphere 
clean. 


connection, through an arc of approx 
mately 180 degrees in the horizomtd 
plane. Vertical adjustment of i 
collector nozzle is provided by! 
counter-weighted arm attached to 
This permits the operator to move iit 
nozzle up or down depending on the 
height of the object being welded 
When in use, the nozzle is set 
enough ahead to cover the amoutt® 
welding done by one rod. Then! 
is moved ahead again for the 
rod. = 
The duct connections to the inl 
vidual booths terminate in a mast 
duct line which leads to the open # 
outside the building or to a dust# 
rester, whichever the case may 
The exhaust air current in this 
booth installation is maintained 
a fan driven by a 2 hp. motot. 
[Continued on Page 136] 
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| HAZAKROME FEATURES— 


@ A complete range of sizes for both lighting and power-circuits. 
@ Resistant to moisture, oil, chemicals and flame. 
@ Smooth, glossy and lubricated surface — easy pulling. 
@ Available in non-fading, standard building wire colors. . 
@ Chemically stable and long aging. 
@ Tough insulation — a tensile strength of 
2000 Ibs. per sq. in. 
@ Free stripping — easy to install. 
@ No outer covering required. 
@ Small diameter — permits greater 
coe mid 





gro d wires. equivalent es cross-section to one power conductor. These are cabled witha nece 
saty jute filler, covered with tape and a final HAZAKROME jacket. . 


HAZARD INSULATED WIRE WORKS 


DIVISION OF THE OKONITE COMPANY 
Works: Wilkes-Barre, re" oiicest in 1 Principal Cities 
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-TMOTOR SHOPS 


COIL KICKER 
RECLAIMS COPPER 


An ordinary machinist’s bench vise 
was remodeled into what the Best Elec- 
tric Co. of New Orleans, motor service 
shop, calls a “coil kicker’—a device 
used primarily to square up wound 
coils so they will fit easily into stator 
slots, and to remove kinks and 
straighten out used rectangular and flat 
copper coil sections. 

The transition was simple. The ordi- 
nary hand screw adjusting lever of the 
vise was removed and replaced by a 
foot-operated lever attached to the 
movable vise jaw. The foot lever, with 
its pivot point on the underside of the 
bench, is equipped with a retaining 
spring which pulls the vise jaws open 
after pressure is released. To prevent 
damage to the coils and copper, the ser- 
rated face plates of the ordinary vise 
were removed and replaced with smooth 
steel plates. A guide plate bolted to the 
underside of the stationary jaw pre- 
vents the coils from dropping through 
the jaws. 

The coils are inserted in the jaws and 
slide along while the operator applies 
and releases pressure on the foot pedal. 
Each application of pressure shapes up 
the coil section or straightens kinks in 
the old copper run through the device. 


The 24-inch vise jaws are small enough 
to permit the operator to work on coil 
crossover and end sections also. This 
operation is usually performed just 
before the coils are placed in the slots 
and may be substituted in some degree 
for hot presses used in some shops. 


MAGNET WIRE 
PAYOUT WHEEL 


Around she spins and when the de- 
sired size comes up you stop the wheel, 
anchor it, and there you are—all set to 
go about your winding business. That’s 
the routine the boys in the motor serv- 
ice shop of the Wm. C. Krauth Electric 
Company, Louisville, Ky., follow—that 
is, since they have designed and built 
a unique Ferris-wheel type of magnet 
wire rack that accommodates approxi- 
mately 40 reels of wire, depending upon 
the size of the reels. 

Supporting the revolving wheel is a 
5-ft. tall angle iron frame consisting of 
3-in. by 3-in. by 4-in. angle iron up- 
rights with flat iron and bolt rod 
braces. This frame is firmly anchored 
to the floor and by horizontal braces to 
one wall of the winding room. The 
uprights are fitted with cutouts to ac- 
commodate rods with heavy magnet 


KINKS ARE REMOVED from old copper and new coils are squared into slot shapes 
by this remodeled machinist’s bench vise. Foot-operated lever arm with spring return 
actuates the movable vise jaw. Vise is sufficiently small to permit working on coil ends. 
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REVOLVING PAYOUT wheel fo 

small magnet wire reels speeds up the 

winding operations in this Louisville 

motor service shop. Wheel accommo 

dates approximately 40 different sizes 
and types of reels. 


CLOSE UP of the Ferris-type payout 

wheel showing its construction details 

and the method of mounting the magnt! 

wire reels. Note the double row {or 
smaller reels. 


wire reels. The lower two sets, I 
inches above the floor, can be used with 
the revolving wheel in place. To w* 
the upper two sets, 44 inches above tit 
floor, the wheel must be removed. __ 
The revolving wheel is 39-in. 
diameter and 294-in. wide. The 
rims of this squirrel-cage are fashion 
from single lengths of 2-in. by 4 
by 4-in. angle iron bent into an 0G@ 
gon shape and fastened to 7% 
diameter hub plates by 2-in. by 2m 
3-in. flat iron spokes. Four side 
the wheel each have one rod to! 
three or four 12-in. magnet wire f 
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A Partner Worth Having 


tools .. . still others worked on the first motor for 


ES, THE CROCKER-WHEELER field engineer has 

an ear to the ground and an eye to the future. 
Not a miracle man, but thoroughly educated in 
engineering and with years of experience in the 
application of motors and generators. 

Some men on our staff took part in the design 
and installation of the first steel mill motor... 


others installed the first motors geared to machine 


printing presses, the first for pumps. 

One of our men will be glad to discuss with you 
any motor or generator problem. While your plans 
are still in the blueprint stage is the time when 
his assistance can be most worthwhile. Write, wire 
or call on us at our nearest 


office. 


JOSHUA HENDY IRON WORKS 


CROCKER-WHEELER DIVISION 
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SQUIRREL CAGE MOTORS WOUND ROTOR MOTORS DIRECT CURRENT MOTORS 
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EIT a EEN RIE AFC or on 


depending on the width of the reel. The 
other four sides (alternate ones) each 
have two rods to hold double rows of 
6-in. reels. The entire wheel revolves 
about a shaft mounted to the top cross 
brace of the frame, about 74 inches 
from the right hand uprights—adding 
to the stability of the unit when the 
wire is pulled through the tension 
device mounted on an angle iron sup- 
port to the left hand uprights. 

After the desired sizes of magnet 
wire have been chosen for a particular 
winding job, the wheel is locked in a 
stationary position by a long bolt rod 
placed between the wheel spokes and 
the two upper cross braces of both 
sides of the supporting framework. 

Not only does this unique device 
solve the problem of digging out vari- 
ous sized magnet wire reels when they 
are needed, but it also solves the reel 
storage problem to a marked degree. 
The net result is a more efficient wind- 
ing operation. 


Fevent 


MOTOR SHUTDOWNS 
aud 


PRODUCTION DELAYS 


with IDEAL 
MOTOR MAINTENANCE TOOLS 


a 


FRACTIONAL MOTOR 
WINDING SADDLE 


Simple gadgets often do the job as 
well or better and are generally used 
much more than complicated equipment 
specially built for specific operations. 
Electrical Equipment Company of 
Richmond, Va., has several screw-down 
portable vises specially built for hold- 
ing fractional stators during winding 
operations. However, they are seldom, 
if ever, used any more since one of the 
boys picked up an idea for a fractional 
motor stator saddle. 

Two pieces of four by four inch 


IDEAL RESURFACERS 





Keep Motors and Generators on the 
Job. At first sign of wear on Com- 
mutators and Slip Rings use IDEAL 
Resurfacers to refinish to a smooth, 
highly-polished surface, without 
disassembling. Easy to use—sim- 
ply hold against surface with ma- 
chine running. Sizes and grades 
for all conditions, 


mel BRUSH SEATERS 


Seat or reseat each 
brush rapidly, easily 


Solderless, Tapeless Wire Connectors 


Meet all Government Requirements and are 
approved to replace solder and tape joinis. 
“Wire-Nuts” Conserve Critical Materials— 
use no Tin or Rubber. Simply Strip Wires 


1041 


Sales 
In Canada: Irving Smith Ltd., Montreal, Quebec 


and perfectly under 
actual operating con- 
ditions—without shut- 
ting down machine. 


For use on _ surfaces 
badly scored, or out- 
of-round. Portable. At- 
tach to brush arm sup- 
ports. Run Motor. 
That's all. 


Undercut hardest mica 
without removing com- 
mutator. Four models 
to fit all conditions. 


Send for new 88 page 
Motor Maintenance Handbook 


* IDEAL COMMUTATOR OR 


PARK AVE., SYCAMORE, ILL. 
Offices in all Principal Cities 











angle iron six inches long are backed- 
up vertex to vertex and welded solidly 


; 


FRACTIONAL MOTOR stator saddle 

for holding stators in place during 

winding operations is made from two 

pieces of four inch angle iron welded 
solidly together. 


Screw On—that's all. Fully approved. Listed 
by Underwriters’ Laboratories, Inc. Sizes for 
every job. 





Plant Wiring Simplified 
IDEAL “Wire-Nuts” make all plant wit 
ing jobs easier—safer—faster. Use 
“Wire-Nuts” for adding new circuils 
temporary installations, _ re - locating 
machinery. 


NO RESTRICTION 


If your Electrical Jobber Hasn't a Supply. 
Write or Wire, mentioning Jobber's nam 


IDEAL Syan 


COMMUTATOR  ORESSE® 


1041 PARK AVE., SYCAMORE, Itt 











* IDEA 





Sales Offices in all Principal Citles 


| In Canada: Irving Smith Ltd., Montreal, ae 
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ether by two continuous beads, one 
on each side. That’s all there is to it. 
The stators neatly rest in the V while 
winding. In this manner the stator can 
he turned at the discretion of the 
worker without a lot of tightening and 
untightening. Nor is there any super- 
gructure, such as an adjustable arm 
for clamping the stator, which might 
hinder the operation of the winder. 

All the shop workers swear by it and 
use is almost exclusively. 


40. 4: FIELD COIL 


WINDING TERMS 
By A. C. ROE 
Design Engineer, Westinghouse Elec. & Mfg. Co. 


When designing or winding field 
coils, the major problem is the arrange- 
ment of the starting and finishing leads, 
the number of layers, the taper, etc., 
to provide the most satisfactory me- 
chanical fit in the field frame. 

The polarity of the main and com- 
mutating-pole field coils for a four-pole, 
series mine motor, with two commutat- 


Looting of commutator end 





and are 
ye joints, 
terials— 
p Wires, 
d. Listed 
Sizes for 


A- 


Commutating Pole 


Main Pole Field Cod Connections Field Cod Connections 









oi FIG. 1. Wiring diagram for the field 
le coils of a mine motor. 


t wit- , 
Use ing poles, is shown in Fig. 1. This is 


cults, the standard type of wiring diagram 
ating used to show the proper coil arrange- 
5 ment, polarity, and connections between 
= coils. This type of diagram is gener- 
ally called a wiring-around-frame dia- 
gram (W.A.F.) 
NS In Fig. 1A are shown the coils as 
they would appear in the frame. Look- 
ing at the commutator end, this dia- 
gam definitely locates the polarity of 
tach main and commutating pole, and 
5 the polarity of brushes in relation to 
Wi 





amature rotation. It also indicates 


os connections between coils are 
made, 


The coils are shown in F igs. 1B and 
si Cas they would appear when laid out 
eo [Continued on page 134] 
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To speed up 
and simplify the ordering 
of parts for Motor-Go 

ae | 


A B = Part No. 
VY in. Ye in. % in. 1321-1624 
¥% in. VY in. ¥Yg in. 1321-1647 

1 in. Vz in. Vg in. 1321-1617 


ARTIME production imposes 

staggering demands on Motor 
Control and the men who keep it 
going. Thus the job of ordering 
renewal parts must be reduced to 
its simplest terms. This is just what 
the new Cutler-Hammer Renewal 
Parts Guide. does for you. 

It illustrates standard C-H parts, 
with dimensions, so clearly any one can 
easily identify the parts needed and 
order them by the correct parts num- 
ber. This short-cut guide is a boon to 











coo MOTOR CONTROL 


Typical Hlustration 
from the Renewal Parts Guide 

Each part is shown in “lifelike” perspective so it 
can be easily matched up with the part to be 
replaced. Full dimensions are given to assure 
accurate part order number. 


CUTLER°-HAMMER 








busy maintenance men. It helps elimi- 
nate errors in ordering and avoids 
delays in delivery...insures having cor- 
rect parts at hand. Moreover, it includes 
many practical maintenance ideas for 
_ prolonging the life of controllers, resis- 
tors, magnets, brakes and clutches. 
- Write for your copy at once. It's 
FREE when requested on your business 
letterhead. CUTLER-HAMMER, Inc., 
1306 St. Paul Avenue, Milwaukee 1, 
Wisconsin. Associate: Canadian 
Cutler-Hammer, Ltd., Toronto, Ontario. 


OO 








QUESTIONS ON THE 


INSULATED SCREW-HEADS 
“Would like to have you give 


Q. us an official ruling on the 
following: 

1.—Install insulated-head screws for 
switch and device plates installed in 
conjunction with non-metallic sheathed 
cable and metallic outlet boxes within 
reach of any grounded surface as re- 
quired by N.E.C. Section 3707. 

(Note: This violation was ordered 

by a Federal Inspection Officer in 

connection with a housing project 
now im process of completion. 

The metal boxes were properly 

grounded ). 

We took this section up with the 
Local Office of the Inspection Bureau 
and they advise us that the above ts 
only applicable to locations where non- 
metallic outlet boxes are used and does 
not apply to grounded metal bo-es, 
which is right?”’—A.W.H. 


A First let us reiterate that the 
@ answers in this column are not 
“official” interpretations, but are only 
the opinions of the editor of this 
column. For an “official interpretation” 
of the requirements of the National 
Electrical Code, the instructions in 
the Appendix to the code (page 345), 
must be followed. This states that 


An 
F.. 


swered by 
N. M. SQUIRES 


Chief Inspector New York Board of Fire Und 


“those desiring an interpretation shall 
supply the Chairman (of the Electrical 
Committee N.F.P.A.), with five iden- 
tical copies of a statement in which 
shall appear specific reference to a 
single problem, paragraph or section 
(of the Code)”. 

As to the above question, the last 
sentence of paragraph 3708b concerns 
the screws and exposed screw heads 
used to secure the covers of mnon- 
metallic boxes. If grounded metal 
boxes are used, no question arises as 
the grounding is considered as elimi- 
nating any hazard. But, if screws are 
used with the covers of non-metallic 
boxes then precautions must be taken. 

If any parts of the screws or any 
metal connected with the screws are 
exposed within the box, or between the 
cover and the box, then the exposed 
screw heads must be covered with non- 
metallic (insulating) material. 

In many non-metallic boxes no parts 
of the screws nor the threads into 
which the screws thread, are exposed. 
The screws in these cases, thread into 
moulded composition or into metal 
threads imbedded in the moulded com- 
position. 

This latter condition meets the pro- 
vision “that they cannot come into con- 
tact with live parts or live conductors 
in the box”, as mentioned in 3707b. 





LAB SESSION in electronics, at the Illinois Institute of Technology, gets the undivided 


attention of Chicago electrical contractors (L to R) Leo Witz, A. 


F. Smith, Al 


Oppenheimer, and T. F. Kisken. 
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ELBOW BENDS . 
“In your December ice’ 


Q. under ‘Questions on the Cod 
a question on bends in conduit promp. 
ted me to seek a clarification of a simi. 
lar question. As I understand it, the 
Code differentiates between ‘factorp 
made’ and ‘field-made’ bends. For the’ 
first, the Code stipulates a minimum 
radius to the inside of bend of fo 
times the diameter; and for the secon 
a minimum radius to the inside of be 
of six times the diameter. 
“Now, the first question I should 
to have answered is this: does thet 
diameter as used in the text refer to 
-actual inside diameter of the condi 
or does the word refer to the nomi 
diameter? 3 
“I have the tables of several condi 
manufacturers, giving the radius both 
to the inside and to the center-line 
bends of the various sizes. A study 
these tables and a comparison witht 
table made up according to the appar 
ent Code requirements does not cheth 
What is the explanation for the die 
crepancy? g 
“Again the term ‘field-made’ im 
Code limits the minimum radius 10 
side of bend to ‘six times the diamelé 
You are no doubt aware that most 
the equipment available for mann 
such bends makes it possible to 7 
bends to radius approximately equal 
radius to manufactured or ‘factory 
made’ bends. If the intent of the 0 
is to outlaw all ‘field-made’ bends 
a radius less than six times the diameltt 
of the conduit, and regardless of 
type of equipment used to prowms 
them, am I correct in assuming 
bends made to the minimum poss@ 
radius with portable bending egw 
ment, on the job, and resulting # 
radius of less than the required Ss 
times the diameter, would not be co 
sidered acceptable under a strict 
pretation of the Code? P 
“I believe that this question 8 @® 
tied up directly with another sechona 
the Code; namely the section ae 
with the ‘40 percent space-facto 
can find nothing in the Code which te 
quires that the shape of a wire-woy@ 
conduit be round. As a matter Of 
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FOR POSTWAR 
RECONVERSION 


Westinghouse All-Purpose 
A-C Controls 


Postwar reconversion will bring important 
control problems—you’ll need all-purpose con- 
trols—and you'll need them quick. 

Westinghouse is ready NOW to help you solve 
these problems—with a complete family of A-C 
Controls, a few of which are pictured here. They 
offer the maximum in flexibility of application 
and ease of installation. 

Start now to anticipate your postwar control 
needs. For your assistance, Westinghouse has 
compiled a complete new volume of Control 
Buying Data (Catalog 7000). Get your copy 
today from the nearest Westinghouse district 
office (distribution will be made from district 
offices only—no mailings from Westinghouse 
headquarters). Westinghouse Electric & Manu- 
facturing Company, East Pittsburgh, Penna. 


Westi ighouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 











*Trade Mark 
Reg. U.S. Pat. 
Of. 


JAM 


1211-13 
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this 3-POUND 
MIDGET “MEGGER”* TESTER 


generates 500 VOLTS 
and reads up to 50 Megohms 


Basically designed for maintenance men, this mighty midget 
is used by many engineers for testing insulation resistance 
of practically all types of electrical equipment. Because it is 
small enough to fit an overcoat pocket or tool kit, and be- 
cause of its instrument accuracy and machine ruggedness it 
has proved itself indispensable for maintenance and trouble 
shooting, even where higher range “Megger”’ sets are avail- 
able. The hand cranked generator delivers 500 volts and 
since no batteries or external power supply are required, it 
is always ready for use . . . anywhere. 

If you are not already familiar with this smallest and in 
many ways the most remarkable member of the “Megger” 
family, write for Bulletin 1545-EC and Catalog 1685-EC. 


Ask also for Bulletin 1735-EC describing 
the new U. S.-made “'Megger” Testers. 


ES G. BIDDLE CO. 


ARCH STREET ¢ PHILADELPHIA 7, PA. 





there are approved wire-ways whic) 
are designed in rectangular and onal 
shapes. Also, a given conduit Sige pro 
vides for a range of conductor Sizes 
Now, if a conduit is being used tp -. 
tain the smallest group of conductor, 
for which that particular COMAUIE sizp 
is required, there ts a comsidergh 
margin of space available. 

“My next question, then, is thy 
If a piece of conduit, in the Process o 
being bent is deformed from a tn 
circular to an oval shape, but withoy 
injuring the surfaces of the condyj 
and without creating any sharp ridge 
that might injure the conductors, if th 
resulting cross-section of such a benj 
meets the space requirements of a 4) 
percent space-factor, will the bend by 
acceptable? 

“Please understand that I am yi 
advocating the making of bends accori. 
ing to the description outlined. I oy 
merely seeking an interpretation of th 
Code on the points involved.’”—A}, 


The Code does differentiate be. 

e tween “field bends” and other 
such as factory or shop made bends in 
section 3490, in the belief that the 
workmen in the field will not alway 
have the proper tools and facilities for 
making good smooth bends on the job, 
It is true that with some of the modem 
pipe bending apparatus just as gool 
bends can be made in the field as in the 
factory and probably no inspector wil 
object when the work is properly don. 
However, the four-times radius met- 
tioned by our inquirer for factory matt 
bends is not given in the Code, bit 
reference to Underwriters’ Labor 
tories Standards for rigid conduit 
shows that the radius of the curve d 
the inner edge of a factory made elbow 
is not always six times the inteml 
diameter of the conduit. For 4-in. cor 





VETERANS’ FRIEND, Bob Nickels 
president of Wisconsin Electrical Ast 
ciation and a Madison contractor has ti 
postwar job all cut out. He represems 
Dane County Draft Board No. 2, 

son, on the committee for reemplo 

of returning World War II vetetsth 
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WITH EXPLOSION-PROOF 
\7; 


FIXTURES AND FITTINGS 


The layout above shows how four R&S explosion-proof products 
meet the most exacting demands of safety in an extremely hazardous 
area. 


WHEN YOU PLAN OR REMODEL a building, an outdoor installa- 
ion, a ship or an electrical machine, it is not always possible to 
pre-determine the hazards it will encounter during its long life of 
service. With R&S, the electrical system can be made vaportight, 
dust-tight, moistureproof, waterproof or explosion-proof —or all 
five if necessary. And R&S Ever-Lok wiring devices will prevent 
accidental interruption of service for the life of the job. 


ASK YOUR CONTRACTOR OR JOBBER 


He has the latest 300 page R&S Catalog No. 90. 
and can refer you to scores of jobs in your vicinity 


Stuce 7 G02 which have been served faithfully and well for many 
years. One phone call will protect your property 


electrically for a life time. 
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DOING 
A REAL JOB— 


American 


Today, the largest 
Merchant Marine is getting the 
supplies through to the Allied 
Armies. Their safety and reliability 
in delivering the goods depends 
upon the synchronous functioning 
of electrical and mechanical 
equipment. 

A mere film of DOLPH'S Insu- 
lating Varnish is playing an im- 
portant part by protecting the 
electrical equipment against salt 
water, oil and corrosive chemicals, 
insuring dependable performance. 

Your electrical units, too, may 
be given the same protection. Why 
not write today and learn how 
DOLPH’S Insulating Varnishes can 
do a better job for you. They are 
formulated to meet the most rigid 
specifications. 


JOHN C. DOLPH COMPANY 


Insulating Varnish Specialists 


168-A Emmet St., Newark, New Jersey 








duit it figures at 53 times, for #-in. 
conduit 4.8 times, for 1-in. conduit 4.8 
times, for 2-in. conduit 4 times, for 3-in. 
conduit 3.6 times, for 4-in. conduit 3.2 
times, and for 6-in. conduit 4.4 times. 

The Laboratories Standard does not 
include the requirement for a wire 
pulling test but these factory made el- 
bows, each bearing the Laboratories 
label, are acceptable to inspection de- 
partments in the field. 

As to the roundness of the cross sec- 
tion of the elbow, the Code does, in 
section 3470, require that the internal 
diameter of the conduit be not materi- 
ally reduced in bending. This, of 
course, is to insure that the 40 percent 
area will still be available for the wires. 


SINGLE DISCONNECTING MEANS 
Q. 1. “In a 220 volt 3 phase in- 


stallation being served by a 
delta connected service with one leg 
having more than 150 volts to ground, 
would the fusing of several circuits 
under the control of a single discon- 
necting means, violate Section 2440?” 
—E.M.McE. 


A 1. Yes, except where the dis- 
e@ connecting switch serves a 
group of motors which may drive parts 
of a single machine, or a group of 


motors in a single room within sight of 
the switch. 








E. A. KELLETTE, electrical engineer for 
Clinard Electric Company, who saw 
plenty of action in the first World War 
is now debating on a naval commission 
offered him in World War II. An expert 
on motor winding and having redesigned 
various types of electrical machinery for 
Winston-Salem industrials, Mr. Kellette 
has thus far been persuaded by his boss 
B. C. Clinard that his services are indis- 
pensible to the production front. 








QO 2. Under the same condi; 
» ; 10ms, 
would grouping, several smal 
motors under one disconnect Sitch 
comply with Section 4410, when (t) 
each motor operates an individual gy, 
chine and (2) each is protected. 
separate fuses? There is no objecin 
to all motors being shutdown fop gp 


moving or replacing fuses. 
2. If all of the motors are 


A. within the same room and are 
within sight of the single disconnecting 
means, this arrangement would tht 


violate Section 4410. 
Q. 3. “If ‘motors are not withis 
sight of the disconnecting 
means, and same conditions as aboy 
apply, would section 4410 be violated? 
A 3. Yes, if all of the motors ar 
@ not within sight of the ds 


connecting means, there would he; 
violation of Section 4410. 





















PLUG FUSES NOT FOR 220 VOLT 
Q “Can plug fuses and ciloit 
° base be installed for 220 wi 


motor circuits?” —H.L.G. 
A Until the 1935 Code, Rae 
@ 803e permitted plug fuss 
(which are rated at 125 volts) tok 
used on any feeder or circuit of a 9s 
tem having a grounded neutral pro- 
vided no wire exceeded 150 volts t 
ground. This permitted small 220 vol 
motors to be protected by plug fuses 
This is no longer permissible 
Section 9240] states, in effect, tutjm Prof 
fuses with spacings for 125 volts mi The 
be used only in 2 wire 125 volt branci sive 
circuits. cis 














OFFICIAL INTERPRETATIONS ™ 


Adv: 
by the 
Electrical Committee of the N.FPA 










Interpretation No. 250 2 
STATEMENT .. A city-owned and opt 
ated constant-current system street ligt 3 
ing circuit is run exposed under sidew , 
in basement areas of private premisé 
Lead cables are in rigid conduit. - 
lead sheath, the conduit, and lamp 
are bonded and grounded. 5 


QUESTION .. . Is it intended that secti@ 
7104 shall apply to these circuits whe” 6 
use of current and no access to cables ‘ 
lamp post base compartments is ?! 


within the premises? W 


ANSWER... No. This section api6 theo 
to a wiring system for consumer prems i Inter 
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bi This door is always open 

il pro- 

olts to 

oe ye the door to the Westinghouse Better Homes If you have any problems relating to the selection, 
ss Department is always open to assist the building installation, and use of home electrical equipment, write: 
t, tut Profession in the planning of postwar housing. Better Homes Department, Westinghouse Electric & 
ts mi ~The Better Homes Advisory Staff is ready and eager to Manufacturing Company, Pittsburgh 30, P ennsylvania. 


branch 


lon 


FPA 


give authoritative technical advice on the proper appli- 
cations of electricity in 194X homes. 
SIX-POINT ADVISORY SERVICE 
The Better Homes Department offers a Six-Point 
Advisory Service on the following subjects: 
1, Selection of correct types of electrical equipment 
for various classes of postwar homes. 


2. Location and arrangement of fixed equipment, for 
conserving space and attaining maximum efficiency 
in arrangement of work cycles. 


5, Accurate dimensions and clearances of equipment 
to insure proper installation and efficient operation. 


4. Access for servicing of equipment—so necessary for 
periodic inspection and repair. 


5. Location of lighting outlets and controls, for greater 
enjoyment, comfort, and safety in the home. 


6. Utility service connections—including location and 
size of electric wiring, water supply, and drainage. 


Westinghouse Better Homes Department welcomes 


the opportunity of giving constructive assistance to those 


“ELECTRICAL LIVING IN 194X” 


The Better Homes Department is preparing a 
new and unusual book—“Electrical Living in 
194X” — which explains the urgent need for 
better wiring for better ving in postwar homes. 

This new book will be very helpful to — 
building profession and allied interests . . . 
explaining to prospective home owners the i 
portance of better wiring in their 194X homes. 

“Electrical Living in 194X” will be made 
available to contractors, builders, architects, 
engineers, public utilities, housing authorities, 

. inspectors, building management, and 
investment institutions. ey 
* Watch for further. announcements repatiien e 4 


. hie color} songrounderniont, Of page cee ea 





Tune in John Charles Thomas, 
NBC, Sundays, 2:30 p.m., E.W.T. 


Westin 


cer 


interested in postwar housing. Plants in 25 Cities Offices Everywhere 
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Use Your Benjamin. 


CATALOG 26 





Look to your Benjamin Catalog No. 26 for the 
answers to your immediate and post-war lighting 
and floodlighting problems. In it you'll find the 
complete data you need for proper specification of 
lighting equipment to meet the requirements of the 
seeing task and those of the location itself. Whether 
you require incandescent, fluorescent or mercury 
vapor lighting units . . . for general or localized light- 
ing .. . indoors, outdoor, hazardous or other loca- 
tions . . . you’ll find your answer in Catalog 26. 


When you use Benjamin Catalog 26 for planning 
and specification you are assured of securing light- 





PARTIAL LIST OF CONTENTS 


Section 1 Illumination Design Data 

Section 2 General Lighting Equipment 

Section 3 Outdoor Lighting Equipment 

Section 4 Suspensions, Covers and Wire Guards 

Section 5 Explosion Proof and Dust Tight Equipment 
Section 6 Vapolets and Water Tight Equipment 

Other sections on Fluorescent Lighting Equipment, Floodlighting units, 
Wiring Devices, Mercury Lamp units and Signals. 


BENJAMI! 


Lighting Cyucuenl 


Distributed Exclusively Through 
Electrical Wholesalers 











Use it Now 


to Solve Immediate War Production 
Lighting Problems 


Use it Now 


In Your Plant 
Reconversion Planning 


Use it Now 


to Help You Plan Post-War 
Plant Lighting Improvements 





ing equipment that is designed and constructed to 
provide. the utmost in efficiency and durability. 
Every Benjamin fixture is the product of 40 yearsof 
specialization in industrial and utilitarian lighting, 
and is warranted to comply with all recognized illu 
mination, electrical and mechanical standards and 
applicable RLM standard specifications. 


For those without a copy of Catalog 26, a wat: 
time reprint, just off the press, is available without 
cost or obligation. Write or mail coupon to Benje- 
min Electric Mfg. Co., Product Information Dept. 
H._ Des Plaines, Illinois. 


WAR-TIME REPRINT NOW AVAILABLE 
If You Haven't Catalog 26 
SEND FOR YOUR FREE COPY TODAY 


Benjamin Electric Mfg. Co. 
Product Information Dept. H, 
Des Plaines, Ill. 


Please send me, without cost or obligation, a compliment. 
y Mf ~ ~ ‘? war-time edition of the BENJAMIN CATA- 
o. 26. d 
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ENGINEERING » INSTALLATION - MAINTENANCE [inne 


Selection of Motor Drive 


A general guide to facilitate the selection and application of motor 


volved in the correct selection and 

application of motor drive. While 
the most important aspect is the motor 
operation ; installation and maintenance 
iactors must also be carefully con- 
sidered. Space limitations, ventilation 
and ambient temperatures affect the in- 
stallation decision, while such con- 
siderations as accessibility for lubri- 


fess many factors are in- 


| cation, test and inspection must also be 


taken into account. 

Efficiency, power-factor, torque, 
horsepower, speed, voltage, starting 
characteristics, etc., are the basic oper- 
ating considerations that largely deter- 
mine the motor rating. 

As a general rule, certain disad- 
vantages must be accepted in order to 
gain certain advantages. With few 
exceptions, any selection is a com- 
promise. For instance, a slow speed 
motor may be required to enable direct 
connection because of space limitation 
and to eliminate reduction losses. This 
Is accomplished however, by accepting 
the inherently lower power-factors and 
efficiencies of slow speed motors. 


SELECTION POINTS 


‘eee 








A.C. or D.C. [ Starting Current 
Horsepower Starting Torque 
Duty Cycle Running Torque 
Speed Temperature 
Voltage Insulation 
Frequency Enclosures 
Phase Bearings 
Efficiency Mounting 
Power Factor Coupling 
Space Limitations Special 
iia 








drive to industrial operations. 





This is the first of a series on motor 
selection, and is of a general nature 
covering all types. Subsequent ar- 
ticles will deal separately with the 
individual types, their control appli- 
cation, characteristics, and other fac- 
tors that determine the motor suit- 
able for a specific type of drive. 











Thus, through careful study of the 
characteristics of various types of 
drive, selection can always be made to 
the best advantage. 


Voltage and Frequency 


The voltage rating of the motor is 
generally dictated by the plant dis- 
tribution system. If both dc. and 
a.c. are available, then a much wider 
range of drive is provided from which 
to choose. Certain cases of critical 
drive requirements may necessitate the 
installation of d.c. power in an area 
where only a.c. is available. In such a 
case, conversion can be obtained with 
motor-generator sets, rectifiers or con- 
verters. However, these cases are 
few and exceptional. Where two volt- 
ages such as 120/208 volts are avail- 
able, it is generally more economical 
to operate 3 phase at the higher voltage. 
Where large motors are being install- 
ed voltages of 2200, 4000, or 6600 may 
be advisable. 

In order to use a standard motor, 
utilization voltage must be maintained 
within plus or minus ten percent of the 
nameplate rating; otherwise special 
motors may be required. Induction 
motors of 220 volt design will operate 
satisfactorily on the common network 
208 volt, 3 phase system but not at 
guaranteed performance values. 
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Frequencies are dictated by that 
of the distribution system; however, 
special high-speed motor applications 
may warrant the installation of fre- 
quency changers. 

For a.c. operation, three phase is the 
most desirable and most economical. 
Two phase is found only in few scat- 
tered areas. Single phase motors are 
limited in size but are suitable tor most 
residential, rural and commercial ap- 
plications where only single phase is 
available. 


Motor Size 


When space limitation is a governing 
factor, it is well to remember that the 
motor frame size is determined by 
several factors including horsepower, 
speed, temperature (ambient and rise), 
and voltage. The most important 
factor is the horsepower. Ii the horse- 
power requirements are not known and 
cannot be calculated, the manufacturer 
of the driven machine can generally 
supply the necessary data. Or, as a 
last resort, a temporary hook-up can 
be made and by taking electrical meas- 


ENCLOSURES 





Open 

Drip-proof 

Drip-proof, fully enclosed 
Splash proof 

Totally enclosed, non-ventilated 
Totally enclosed, fan-cooled 
Explosion-proof 

Separately ventilated 

Enclosed, self-ventilated 
Enclosed, separately ventilated 
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PREFERRED HORSEPOWER LIMITS 








HORSEPOWER LIMITS: TWO-BEARING MOTORS. 
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BELT DRIVE 
Nominal Minimum Maximum En 

Phase | Voltage Horsepower | Horsepower M 

zz ao - Motor Speed | Flat-belt Drive V-belt Drive a 

one -) 3 

Single | 290 iiane 10 rpm Max. hp. Max. hp. i 
| 440-550 5 10 = 

3 

110 None 15 e 
220 None 200 1700-1800 40 60; ball brs. 75 £ e 

a 440-550 None 500 1440-1500 40 a," = 2 

an 2200 40 None non ™ 
Three 4000 75 None 1150-1589 ” ed % 4 

| 6600 400 Mane 850- 900 195 200 : 

or . “= 680- 720 200 300 5 

one t 
D.C. | 230 None 200 560- 600 200 300 a2 

| 550-600 % None 500- 514 150 300 
440- 450 150 250 
urements, arrive at the proper size of the high speed motors; and high effi- HORSEPOWER LIMITS: TWO-BEARIN; 

required. Estimations of efficiencies ciency of power transmission. MOTORS: CHAIN DRIVE Ks 


and power factors will have to be made 
in order to make the calculations. (See 
page 69 Electrical Contracting, Octo- 
ber, 1943.) 


Speed 


Motor speed is next in importance 
in determining frame size. For the 
same horsepower rating, a jump in 
speed from 720 r.p.m. (10 poles) to 
3,600 r.p.m. (2 poles) will generally de- 
crease the motor frame several 
sizes. In addition to the advantage 
of smaller frames, higher speed motors 
have much better efficiencies and power 
factors, which may have a very marked 
effect on operating costs. 

The use of belts and pulleys or chain 
drive very often permit use of a higher 
speed motor where speed differences 
between motor and driven machine are 
not too great. However, where driven 
speed is exceptionally low, slow speed 
motors or gear motors may be re- 
quired in the larger sizes. 

For motors up to approximately 
75 hp., standard gearmotors are avail- 
able to permit use of the higher speed 
motors and to meet critical space re- 
quirements. Standard reduction ratios 
run from up to 5 to 1 for a single 
reduction gear unit to 200 to 1 for a 
triple reduction. The units can be 
supplied with either 900, 1,200, or 1,800 
r.p.m. motors giving output shaft 
speeds over the range 4 to 1,550 r.p.m. 
Any of these units can be obtained 
with a.c. or d.c. motors, single phase 
or three phase, squirrel cage or wound 
rotor motors. They are built for either 
indoor or outdoor operation, and may 
be protected by any type of enclosure 
desired from the open type to totally 
enclosed and explosion-proof. 

Gearmotors are becoming extremely 
popular because of their compact de- 
sign for minimum space requirements ; 
high efficiency and high power factor 
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The foregoing has pertained mostly 
to constant speed applications. Where 
adjustable speed or multiple speed is 
required on a.c., adjustable speed can 
be obtained by using the wound rotor 


motor or other types of a.c. adjustable | 


speed drive. The main advantage of 
the wound rotor motor is its ability 
to start heavy loads with low in-rush 
currents and high starting torques. 

Multiple speed squirrel cage motors 
can be obtained with multiple wind- 
ings. That is, they have two or more 
sets of windings that can be recon- 
nected for different numbers of poles 
resulting in two, three or four fixed 
speeds. Here it is important that 
horsepower and torque requirements be 
determined for each speed. 

A comparatively new field is being 
developed rapidly in adjustable speed 
drive from a.c. lines. Alternating cur- 
rent is rectified by electronic tubes 
to d.c. which is supplied to standard 
d.c. motors. Single, two, or three 
phase distribution can be used to sup- 
ply the electronic equipment. Success- 
ful applications have been made up to 
25 hp. with promise of a much greater 
range coming. 


Temperature Considerations 


Again, where space limitations are 
critical, or ambient temperatures are 
higher than usual, class B insulation 
can be specified with a consequent 
decrease often of several frame sizes 
for the same horsepower rating. 

Motor insulation comes under two 
general classifications: Class A for 
normal temperatures and Class B for 
high temperatures. Class A insulation 
includes cotton, silk, paper and other 
organic material when impregnated or 
immersed in oil, and enamelled wire. 
If normal life for Class A insulation is 
to be obtained, the maximum tem- 
perature should never run_ higher 
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Motor Speed, rpm | Maximum hp. 
The 
plays a 
1 700-1 800 5 rating. 
1440-1500 10 alee 
1150-1200 95 ‘pe 
850- 900 50 oi 
720- 750 75 —_ 
_ [BR constar 
parts ¢ 
: In ce 
than 105 deg. C. Thus with a 40 dy prin 
C. ambient (surrounding air) tet power 
perature and using a standard open. the 
partiaily enclosed motor rated at. 





deg. C. rise with an allowance ofl 
deg. for hot spot the total temperatut 
is 105 deg. C. Or with 40 deg. Ca 
bient, using a totally enclosed mote 
rated 55 deg. C. plus 10 deg. C. forlil 
spot gives 105 deg. C. 

Class A insulation is ordinarily ws 
even for ambients above 40 deg. 
As an example, suppose that thea 
bient is 60 deg. C. Then for an op 
motor 15 deg. C. would be allowed 
the hot spot, leaving only 30 deg.' 
rise allowable. So a 30 deg. C1 
motor would be specified (at increat 
cost generally). Advantage, howert 
is derived from the fact that low tt 
perature rise motors have comlpi 
tively high efficiencies because of 8 
larger amount of copper required 
get the lower temperature rise 

Class B insulation includes such 
organic materials as glass, mica, ® 
asbestos. Its maximum operating 
perature for normal life is 125 de4 
Thus a 40 deg. C. ambient permis 
rise of 70 deg. C. or 75 deg. C. dept 
ing upon the type of enclosure. 
vice-versa with a 55 deg. C. rise m0 
an ambient of 55 deg. C. or 60 deg: § 
would be permitted. So, as far § 
temperatures are concerned, a ™ 
range is available to meet any 
fication. 


heating 
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Speed-Current Curves for Tupical 
Speed-Torque Curves of Typical Squirrel-Cage Motors Squirrel Bos ieee Toa 
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Duty Cycle 


The complete duty cycle of any drive 


rating. 


pays an important part in horsepower 
With a duty cycle that in- 
dudes sustained peaks (varying from 
1} minutes to 2 hours) the motor hp. 
rating will usually not be less than this 
constant peak value regardless of other 
parts of the cycle. 


In cases where the load varies con- 


Running Torque 


siderably over a narrow range, horse- 
power requirements can be determined 
by the root-mean-square method to de- 
termine the rating from an equivalent 
heating standpoint. 


For adjustable speed d.c. applica- 


that 





Percent of Synchronous Speed 


at constant 


tions either a constant-torque or a 
constant horsepower drive may be ob- 
tained. A constant-torque drive is one 
operates 
throughout its speed range with vary- 


torque 


ing horsepower. <A_ constant-horse- 
power drive is one that operates at 
constant horsepower throughout its 
speed range with varying torque. 

A d.c. motor operating with constant 
field excitation and with the armature 
supplied from a variable-voltage source 
is a constant-torque motor. On the 
other hand, an adjustable-speed d.c. 
motor having speed variation by means 
of shunt-field control is a constant- 
horsepower motor. 

The running torque is determined by 
the horsepower and speed of the driven 
machine and at any given time: the 
torque in pound-feet is equal to the 
horsepower times 5,250 divided by the 
speed in r.p.m. Thus it is seen that 
the peak horsepower determines the 
maximum torque required by the 
driven machine. In order to avoid 
stalling, the motor must have a break- 
down torque in excess of this value. 
Driven machines. such as the recip- 





rocating compressor with pulsating 
load torque should be provided with a 
flywheel effect (WR’*) to prevent ex- 
cessive pulsations in the line current 
of the motor.’ 


Starting Torque 


Starting torques (sometimes called 
breakaway torques) may vary from as 
low as 10 percent for a fan or. cen- 
trifugal pump load to as high as 225 
or 250 percent of full load torque for 
fully loaded reciprocating compressors 
or hydraulic pumps. The motor torque 
available at the shaft should be well 
above the torque required by the driven 
machine in order to overcome such 
varying conditions as _ temperature 
changes, lubricants and the possibility 
of low voltage at the motor terminals 
at the time of starting. 

After breakaway, the torque require- 
ments for acceleration to full speed 
varies considerably with different 
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Speed-Torque Curves of a Typical 
wound-rotor motor 
Nurmbers indicate rotor circuit 
resistance in percent of the 
value required to give full-load 
torgue at stands till 





Speed -Torque Curves of Typical Synchronous Motors 
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Wheu YouBuya 
BENDER 


EASY TO GET TO THE JOB 
Lightweight and portable, one 
man can easily carry or roll any 
Blackhawk Pipe Bender right 
to the job. Saves time and man- 
power. Bend rigid conduit and 
pipe up to 4”, 


WORK AT ALL ANGLES 
Compact hydraulic Porto-Power 
ram of Blackhawk Pipe Bender 
works in all directions. Unique 
design, Avoids kinking. Power 
eliminates need for heating. 





WORK OVERHEAD 
All-directional operation and 
light weight permits work on 
existing pipe runs. 


SIGHT FROM ANY ANGLE 
Remote control permits opera- 
tor to stand in any position 
necessary to give him full view 
of job. Blackhawk Benders save 
need for elbows and couplings 
and otherwise necessary cutting 
and threading. 


s 
x 
x 


DETACHABLE POWER 


UNIT for Extra Utility 
This unit (the heart of the 
bender) with special available 
Porto-Power attachments, can 
be adapted for pulling drive 
pulleys, lifting heavy equip- 
ment into place and doing scores 
of other trouble jobs. 












The Famous Porto-Power Unit 











t 
BLACKHAWK MFG. COMPANY ! 
Dept. P2024, Milwaukee, Wis. " 
Send full information on your pipe benders. , 
Name. ' 
Company I 
Address. | 
City ..State t 





BLACKHAWK 


Porto-Power 


PIPE BENDERS 


















types of machinery. But regardless 
of what it is, the torque delivered by 
the motor must at all points up to full 
speed be in excess of the torque re- 
quired by the driven machine. The 
greater this excess torque, the faster 
will be the acceleration. If the time 
to accelerate is greater than about 20 
seconds, a special motor and starter 
may be required to avoid excessive 
heating. 

Starting torques of the squirrel-cage 
motor varies from the so-called normal 
starting torque motor with 150 percent 
starting torque (in percent of full-load 
torque) to the high starting torque 
high-lip motor with almost 300 percent. 

The typical wound-rotor motor can 
muster up to about 250 percent start- 
ing torque with the proper amount of 
starting resistance in the rotor circuit. 
The great advantage of the wound- 
rotor motor lies in the fact that it can 
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Curves for 

j constant-torque 
1 motor 
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Horsepower and Torque Output 
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Basic Speed Max. 

















Horsepower 
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1 
Curves for | 
constant | 
horsepower motor : 
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Horsepower and Torque Output 








Basic Max. 








Speed 





obtain a high starting torque at a rela- 
tively low starting current. 

-Adjustable speed may be obtained by 
a wound rotor motor but generally at 
quite a sacrifice in efficiency due to the 
large amount of energy that must be 
dissipated in the rotor resistances at 
lower speed settings. 

The typical starting torque of the 
synchronous motor varies from some 45 
percent for a low speed drive to about 
120 percent for a high speed motor. 

The d.c. shunt wound motor has a 
medium starting torque varying from 
125 percent to 200 percent. The com- 


Electrical Contracting, February 19H 

































pound wound motor has 4 high 
ing torque of 130 to 260 percent” 
series motor develops the high 
starting torques of any but ge . 
limited to 300 to 350 percent. 


Mechanical Considerations , 
The most important mechanical qu 
sideration is that of enclosures, 
to Data Sheet K-1 on page {ff 
Electrical Contracting, November, 
for a complete listing with defi 
of the various types of enclog 
Surrounding conditions always dj 
the type of enclosure; that is, 
corrosive, explosive, dusty, outdogn 
in a position where fluids or 9 
may fall on it, etc. Also, of impor 
is relative position of operation; 
zontal, vertical or tilted. Very; 
the position at which the motor ope 
ates determines the type of ej 
specified ; whether it should be a thn 
hearing, sleeve, ball or roller, Tid 
speed and method of coupling 
importance in bearing selection, 


Coupling 


Direct connection should alwaygik 
considered when driven and dtm 
speeds match. Very often, by mia) 
gear motors, they can be mad 
match. Built in construction is} 
advisable where the motor frame 
be bolted directly to the driven machi 
by means of a flange. : 

In belt drive, diameter and ) 
face dimensions, and center dist 
are factors in determining iy 
pressure and shaft deflections. il 
belt speeds should not exceed 9 
feet per minute. 

Chain drive is another possibilif 
load-to-motor coupling. e 

Where an ordinary spur-gear pin 
is mounted on the motor shaft, tm 
bearing motors should be limited to tit 
horsepower ratings applied to chai 
drive. 

Other mechanical considerations 







clude double shaft extensions, tapert! n 
shafts, longer than standard shaft ex m 
tensions and alemite fittings, gre* tc 
cups, oil gages, end play, extra Jeads 
for dual voltages, bearing thermost\ - 
special mountings and dimensions lt 


Although most of these conside 
tions are classed as special modifi 
tions by the manufacturer (that is, they 
are not included in the price of te 
standard motor), their specification’ 
very often necessary, and generé 
extra cost can be easily justified am 
an economical standpoint. 

Subsequent articles in this serie 
deal with individual types Of BR 
of motors with respect to their ¢ 
acteristics and control. A better tl 
stand‘ng of the advantages and ¢ 
vantages of all types of motor ® 
will lead to better selection of 
equipment. 
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Ye ROTOR 


@ It is a 40°C. motor. 


, oe can buy this new postwar 
designed Fairbanks-Morse motor 
now—knowing that it will be just as 
modern—just as efficient—just as up 
to the minute in years to come as it 
is today. 


It is indeed a challenge to the future 
~in efficient motor design. 


© It is a protected motor! 


© It has the most adaptable, conven- 
ient, and handiest conduit box you 


ever laid your eyes on! 


@ It has the famous Fairbanks-Morse 
COPPER-SPUN Rotor! 


FAIRBANKS-MORSE 


DIESEL ENGINES 
PUMPS 


WATER SYSTEMS 

SCALES 

MOTORS STOKERS 

GENERATORS FARM EQUIPMENT 
RAILROAD EQUIPMENT 


Never before has there been 
more stamina — more protec- 
tion— more versatility built into 
a motor housing. A demon- 
stration is necessary to fully 
appreciate how much this 
motor can really offer you. See 
it and judge for yourself. 


Write Fairbanks, Morse & Co., 239 
Fairbanks-Morse Bidg., Chicago 5, Ill. 
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DATA SHEET 





The number at the right is a classificati 
venience in filing and for a future data ‘one 





What to Check Before Starting A New Motor 


A little extra care at the time of installation is a good invest- 
ment. For example, trouble may be avoided by a look at the 
brushes of a direct-current or single-phase repulsion motor to 
make sure that they are seating properly on the commutator, and 
with the proper pressure. It is also always good practice to turn 
the motor over by hand before applying power for the first time, 
to be sure that it turns freely and that no foreign materials or 
objects have fallen into the motor during shipment or handling. 


Lubrication 


Many fractional-horsepower motors have waste-packed bear- 
ings with a full charge of oil in them when shipped. _Integral- 
horsepower motors (one-horsepower and larger) are usually 
shipped without oil in the bearings. In every case, make sure 
that the motor has its proper supply of bearing oil before power 
is applied. If equipped with an oil filler gage it should be 
approximately three quarters full of oil with the motor stopped. 

For average indoor temperatures, a good grade of mineral oil 
with a viscosity (resistance to flowing) of 250 to 350 seconds 
Saybolt at 100 F. should be used. However, oil with a viscosity 
of 150 to 200 seconds Saybolt at 100 F. may be used for motors 
which are coupled directly to the load, having speeds between 
1500 and 3600 rpm. with possibly lower bearing temperatures. 
(For convenience, the above viscosities correspond respectively 
to SAE No. 20 and SAE No. 10). Turbine oil should be used, 
not automobile oil. 

Integral-horsepower polyphase and direct-current motors are 
often equipped with oil-ring bearings. When a motor with 
this type of bearing is first started, each bearing should be checked 
immediately, through the inspection opening to make sure that 
the ring is turning. 

Ball-bearing housings are generally packed with grease when 
shipped, and hence require no lubrication at the time or 
instatlation. However it is well to check. 


Pulley 


Severe pounding, to drive a pulley or coupling on the motor 
shaft, may cause a bent shaft or damage to the bearings. A 
little care in removing paint from the shaft and light filing of any 
rough spots on the shaft, key, and pulley bore should eliminate 
the need for any heavy blows. 


Electric Connections 


On smaller motors, it is sometimes good policy to make the 
electric connections to the motor before bolting it into place. 
Thus, if any loose part falls into the motor, it may be easily 
removed. Aijl connections should be made tightly enough so 
that the vibration of the equipment will not be able to loosen 
them. Wires joined in a conduit box should be either twisted 
together and soldered, or bolted together. These joints should 
be wrapped first with rubber tape, and then with friction tape. 
Wires issuing from a conduit box, especially rubber-covered 

















extension cords, should be supported so that there is no strain — 
on the connections themselves. Usually a knot in the wire — 
inside the conduit box, or the use of conduit-box fittings that 
grip the wire where it leaves the box, are the most convenient © 
ways to obtain this strain relief. Many fractional-horsepower 
motors are equipped with terminal boxes that are made so that 
they will grip the wires issuing from them. 
It is good practice to check the motor nameplate to make sure 
that the motor has the correct horsepower, voltage, and fre 
quency rating for the job. The nameplate stamping 
agree with the power supply available. If the motor Is 
for two voltages, it is well to check that it is connected for the 
proper voltage. The proper connections may be shown ona 
motor terminal plate, in a diagram on the inside of the condui 
box cover, or in the instruction book that accompanies the me 
All motor and control wiring should be installed carefully i 
accordance with the National Electrical Code and any log 
requirements, and should have sufficient capacity to camry 
full-load current with a maximum voltage drop of 2 percent ¢ 
the line voltage. Motor frames should be grounded in accon 
ance with the Code. : 


Starting 


Leave the motor disconnected from the load for the initi 
start, if possible, particularly if direction of rotation is importa 
to the driven apparatus. It is desirable to operate the 
without load for about an hour, if possible, to test for an 
localized heating of the bearings or windings. 3 

If direction of rotation ic wrong, the instruction sheet accc 
panying the motor usually gives full instructions on how o 
correct. For three-phase motors, reverse any two leads. 
two-phase motors, interchange lines of either phase. 





CHECK 


1. Nameplate data 

2. Connections 

3. Commutator 

4. Brush seating 

. Spring tension 

. Oil levels 

. Oil ring 

. Rotation 

. Excesive heating 
{in trial run) 
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“This Century Motor contrib- | Dependable 

wsaemes'o" 4 CENTURY MOTORS 

Provide Quiet Starting 
and 


Quiet Operation . 


for 
‘Blowers and Fans 





he smooth, quiet starting, accel- 
5 yaar and running of Century 
specialized motors for fans and blow- 
ers is one of the features that contrib- 
utes to greater customer satisfaction. 
Among the other advantages of Cen- 
tury Motors are these: unusual free- 
dom from mechanical and electrical 
vibration, Century's unique bearing 
bumpers that reduce chatter from V- 
belt irregularities, and cushion base 
mountings (available on motors of 3 
horsepower and less) that isolate any 
possible vibration from your installa- 
tion. 

Century offers a wide range of spe- 
cialized motors for not only blowers 
and fans, but also unit heaters, com- 
pressors, pumps—in fact, any heating, 
cooling, or ventilating application. 
They are available from fractional 
to 600 horsepower, in frames and 
electrical characteristics to meet the 
demands of every job. 

For today—and tomorrow, investi- 
gate Century Motors for all your re- 
quirements. 


CENTURY ELECTRIC COMPANY 
1806 Pine Street, St. Louis 3, Missouri 


Offices and Stock Points in Principal Cities 





© Century Electric Company, 1944 
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BUSS Super-Lag fuses are used in feeder and branch circuit switches. 


Needless Motor Shutdowns 
Decreased Where We Installed 
BUSS super-Lag Renewable Fuses’ 


Saye Mr. Frank M. Herrick, Chief Engineer, 
Minnesota Valley Canning Company, 
Le Sueur, Minnesota 


*‘Our canning operations are 
tough on fuses,’’ continues Mr. 
Herrick, “‘because our operating 
season is so limited we operate 22 
hours a day—and use the other two 
hours to clean up the machines. The 
plants are thoroughly washed, conse- 
quently, the steam and moisture 
tightens motor belt drives. Condensa- 
tion and moisture in the motors, 
plus tightened belts, make motor 
starting conditions a heavy burden 
on fuses. BUSS Super-Lag fuses 
have definitely minimized this prob- 
lem because of the long time-lag and 
positive contacts of the fuses. 


“Where we have installed BUSS 
Super-Lag Fuses we have noticed an 
appreciable decrease in needless 
shutdowns, which we credit to the 
time-lag of BUSS Fuses as well as 
to their simple design.” 





Some of the equipment on which there are some’ 365 electric motors from ¥Y% to 15 horep@ Em, Mi 


BUSS Super-Lai 
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O you have a 

tough fuse 
problem—like the 
one at Minnesota 
Valley Canning 
Company? You 
can probably solve it as easily as 
Mr. Herrick did—by using all BUSS 
Super-Lag fuses. 





Buss fuses require no maintenance 
or periodic inspection. They don’t open 
needlessly. If one opens, you can be 
sure some condition needs correction. 


When one opens, it requires less than — 


45 seconds to renew with an inexpensive 
link. 
Here is why BUSS fuses greatly reduce 
or entirely prevent needless blows 


The fuse case is designed to insure 
good contact on the link, even when 
the fuse is renewed by an inexperienced 
person—and it is so designed that vi- 
bration or heavy overloads or the con- 
stant heating and cooling of the fuse 


SOEs 
« 


The Minnesota Valley Canning Co. plants turned out nearly a million cases of these fine products in 1943. 


a 4 
bet i USES SOLD THROUGH WHOLESALERS 


vary P 





will not permit poor contact to develop. 
Thus, excessive heating which causes 
fuses to blow needlessly is prevented. 


The fuse link used is the famous 
““BUSS Super-Lag.” It has lag-plates 
attached to it. These give it a long 
time-lag so that unusually heavy start- 
ing current or other harmless overloads 
will not cause the fuse to blow. 


How fo solve the “shutdown problem” 


Pass the word along that all pur- 
chase records dealing with circuit pro- 
tective devices should be immediately 
changed to call for BUSS Super-Lag, 
Renewable fuses. Then, as fuses are re- 
placed or new installations made, your 
plant will automatically get the benefit 
of the carefree, trouble-proof protec- 
tion that BUSS Super-Lag fuses afford. 
BussMANN Mre. Co., University at 


Jefferson, St. Louis 7, Mo., Division McGraw 
Electric Company. 



















BLOW NEEDLESSLY 


TEN FEATURES 
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WHY BUSS FUSES DON'T 











in the design of the FUSE- 
CASE help make it possible. 














development in the FUSE- 
LINK completes the job. 
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READER'S QUIZ 


LOCATING 
GROUNDS 


UESTION 122. It would be ap- 
QO preciated if someone could give 
me an accurate method of locat- 
ing accidental grounds on 480 
volt, 3 phase ungrounded sys- 
tem, which covers an area of five 
square blocks, while the system 

is energised. 

At present we induce a signal 
out on the system and by ear- 
phones and exploring coil we 
pick up the interrupted signal, 
but on a well loaded system with 
a multiplicity of sheath grounds 
and 60 cycle hum, it is 


59 480E ungrounded system 








' 
‘ 
— 


Aecidental.A 
50R ground 
~ = x a 

















Connect to ground 
2 : 


=|, 

ad Vo) 
rat 

Heavy duty contacts are made and broken by a 

6-volt motor with an ecentrice on the shatt of 


the motor 





hard to distinguish the inter- 
rupted signal especially if it is a 
high resistance ground. 

The above is a diagram of the 
present testing circuit.—L. R. T. 


A TO QUESTION 122. With 
@ present equipment you evi- 
dently get a sheath current traveling 
from the signal generator, through con- 
ductor to the fault, and back to the 
signal generator, through the cable or 
part through cable and part through 
ground, on underground system. 

This can be overcome, where a 
single cable is laid, by placing a U 
shaped copper conductor over the ex- 
ploring coil, with the two ends of the 
U shaped conductor in contact with the 
cable. 

This is called a “shunt” and am- 
plifies the sound in the receiver up to 
the point of fault and will diminish in 
sound when the fault is passed. 

Another method used, is by moving 
the exploring coil around the cable. 


78 


In changing the position of the coil, 
if the signal changes, in volume or 
tone, it indicates the exploring coil is 
still between the fault and the gen- 
erator. 

However, if signal does not change, 
in tone or volume, the fault has been 
passed. 

In systems with several cables in a 
duct, bonded together, the same sheath 
current produces errors. 

In this case, if signals are heard on 
each side of the bond, the fault is away 
from the signal generator and if heard 
only on one side of the bond, the fault 
is toward the generator.—R.]J.P. 


A TO QUESTION 122. Your 
e exploring coil will locate the 
ground accurately if you have a very 
distinct signal. On our 480-volt sys- 
tem I use a potential transformer with 
a telechron motor driving an interrup- 
ter with unequal spacing of cams to 
insert a capacitor intermittently in the 
circuit ; this capacity spark gives a loud 
snap in the ear phones and can be fol- 
lowed along conduit, cable and open 
wiring to the fault.—E.J.K. 


A TO QUESTION 122. L-RiT. 
e@ will find the device shown on 
the sketch below véfy satisfactory for 
locating accidental greunds on 480 volt 
systems,. The grounded 480 volt line is 


first located with a voltmeter or Wigg-. 


meter tester by taking voltage read- 
ings from each phase of some conyven- 


ient switch to ground after which the .-..; 


« Regge 


interrupted signal is sent out over the 
grounded phase and picked up with an 


power transformer 
bank 


a - 
Grounded 


A 
$é 
es driven interrupter 
q EP pe { { fuse. 


0/220 Valthc —3-2MF S00 oh 
lighting circurt condensers 











8uzzer ormofer 






Inductance 
cor! 
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QUESTIONS from readers on problems of industrial equipment, installation, 
maintenance and repair. Answered by electrical maintenance engineers ang 
industrial electrical contractors out of their experience. For every que, 
tion and every answer published, we pay $5.00. 
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exploring coil held near the lines o 
cables. 

The signal generator consists of ap 
interrupter (either buzzer or motor 
driven) in series with three 2 mf con 
densers in parallel and an inductance 
coil and fuse. The strength of the sig- 
nal can be varied by switching in more 
or less of the 2 mf condensers.—B.C.M, 
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c! 
BRAKING SYSTEM 
UESTION 123. Can you tell me 
Q how I can install an electric dy- & 
namic braking system on a 20) 1, 
hp., 440 volt, 3 phase motor, type 4. 
MR or slip ring motor? What! 3 
want is something like what we 
have on a 100 hp. motor of same 4. 
type and voltage. When this 10) 5. 
hp. motor is energized by dy- 6. 
namic brake, we apply 200 am}, 4 





at 24 v. d.c. to one phase of the 
stator winding and the braking 
degree is controlled by one, two 
and three contactors of the se- 
ondary circuit. The rating of this 
100 hp. motor is 870 r.p.m., 125 
- amperes, primary 440. volt, 3 
“ sphase, secondary volts 274, st 
“ondary amperes 160: 

The d.c. is supplied by a 2 
amp., 24 v. d.c. generator driven 
by a 74 hp. motor. 

I want a duplicate hook-w 
for a 200 hp. motor, Model 
85E910G1, Type MR, volts Hi, 

+ amps. 246, phase 3, cycle 60, speti 

870. Secondary volts 532, st 

ondary amps. 171.5. 

I can’t figure out the volts and 

current d.c. for the 200 hp. a 

motor. What will it be?—C Sul 
















A TO QUESTION 123. Max 
® mum braking torque will occ! 
when a d.c. current of about 250 pet 
cent of full load current is applitt 
Less current can be used for lowe 
braking torque. Your present moto! 
uses 160 percent of full load curret! 
For the 200 hp. motor a maximum? 
615 amps. could be used. Fora lower 
torque, comparable to that of yom 
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YOUR CRANES 
wth, 


m = SS | GQAGWER 


i) ee ae ~—_HYVDRAULIC BRIDGE BRAKES 


ts of an 


aa \ << ae é _... Complete - Ready to 








me con 

ductance 

the Install on New or Old Cranes 
In more : 

— Wagner hydraulic bridge braking systems come in two ee ee 





brake wheel, master cylinder, wheel cylinder, tubing, flexible 
Z hose, brake fluid and all fittings. 


types: type H for inside cranes, and type HM for outside 
cranes where automatic parking attachment is necessary. 













A few of the many points of excellence of 





t tell me Wagner hydraulic bridge braking systems are: 

tric dy- 7 c , Brake Wheel fur- 
na 200 1, Easy one-point adjustment. rished wih bore 
tor, type 2, Exclusive anti-drag device. 

e I 3, Hardened pins, knurled to prevent rotation. 

vhat we 


of same 4, Bushings at all points of maximum wear. 
this 100 5, Grease fittings on all hinge pins. 
by dy- 6, Extra-thick friction blocks are bolted to the shoes. 



















N0 amp, : ‘ , et 
{ 7. A nation-wide service organization thru 25 branches. Brake Assembly — 
4 of the Type H illustrated 
bh bi is for inside cranes. 
raring Type HM for. out- 
ne, two side cranes. 
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1 of this 
A FOR ALL INDUSTRIAL BRAKES cus 
volt, 3 reticle dia Reinforced wire 
1 te ARNE bocking pei NOW AVAILABLE 
, i deep seating of 
rivets. 
1 208 = 
‘ Preformed in Sess 
driven Non- h blocks to fit all aR 
scoring. t A makes and sizes gf 
ook-w) of crane brakes. ca - es 
Moi 2 se 
ts 440, ae — wire-backed blocks have the snc et — 
‘) " FOR & FHS 
, speed owing advantages: oapesearanl. pe 
2, set 1. Non-abrasive —will not score brake wheels. 
2. Suitable for use with any type of brake wheel. 
Its and 3. Preformed to size and molded to wheel diameter. 
p. ac. 4. Wire-backed to permit deep seating of lining bolts or rivets. | 
CM. 5. Molded blocks save installation time because they ate easily eceae 88 ~ i 
applied. acer? Sor ed 
neonates 
Mot 6. Available from Wagner branch stock. 
aig 7. They reduce inventory by eliminating excessive stocks of Users of Wagner hydraulic bridge brakes, as well as every 
0 per- Co ee pecoeon? purchased in long lengths maintenance man responsible for the safe and efficient opera- 
8 . te a tion of overhead cranes, 
pu" should have Service Parts 







lower 
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irrent. 
um of 
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. ° Bulletin IU-22A, Service In- 

WasnerElectric Corporation caicaita: pablo area 

and Bulletin IU-20 on 

Wagner Industrial Brake 

' Equipment. Copies will be 
sent upon request. 
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NON-HEATING 
CONTACTS 


Keep Motors Humming 





100% Quality 
APPROVED BY UNDERWRITERS 


WARE BROTHERS 


4410 W. Lake St. Chicago, Jil. 
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present motor 400 amps. should be sat- 
isfactory. The voltage required is 
computed by ohms law if the resistance 
of the motor is known. From your 
figures the resistance of your present 
motor is .12 ohms and that of the 
200 hp. will be .06 ohms. 24 volts 
will be required for 400 amps., 36 volts 
for 600 amps.—J.S. 


A TO QUESTION 123. Use 400 
@ amps. at 24 volts. You don’t 
need a hook-up because the 100 hp. 
hook-up will work, once you use 400 


amps. at 24 volts d.c.—H. S. 
A TO QUESTION 123. To ob- 
@ tain the same proportional 
degree of electric dynamic braking on 
the type MR, 200 hp., 900/870 r.p.m., 
440 volt, 3 phase, 60 cycle, slip ring 
motor, Model 85E910G1 as is obtained 
on the 100 hp. motor, will require 400 
amperes d.c. at approximately 20 volts. 
The direct current connections can be 
made to any two of the three primary 
leads of the motor. By thus “exciting” 
the primary and with resistance con- 
nected in the motor secondary circuit, 
electric dynamic braking will be ob- 
tained for slowing down motor. 


—W.C.R. 


IDENTIFYING LEADS 


UESTION 124. We occasion- 

O ally run across 9 lead, 3 phase 
motors that have no numbers on 
the leads. As these motors are 
in difficult places I would like 
to know if there are ways of 
checking so that we can make 
our series or parallel connections 
without pulling motors apart ?— 
H.W. 


A TO QUESTION 124. H. W. 
@ will be able to segregate the 
series and parallel connections of this 
type of motor by the use of an am- 
meter. It is necessary to find the 
permanent star circuit and the three 
other coil groups by the usual con- 
tinuity tests. When these have been 
found, a trial connection with an am- 
meter reading of each phase will usu- 
ally reveal one or more high readings, 
which indicate a reversed coil group; 
reversing these coils usually results in 
lower readings until a balance is ob- 
tained on all three phases using the 
single circuit star or series connec- 
tions. Sometimes it is necessary to 
rotate the inner or center star group. 
Once the circuit is connected in its 
proper sequence the usual numbering 
from one to:nine can be.applied.—L.H. 


A TO QUESTION 124. Dual 
@ voltage motors with star con- 








The A-B-C of ... 
Pipe and Bok 


Machines! 














“*) 
Beaver Model-A 


A high-speed heavy-duty deluxe Pipe and 


Bolt Machine. Range !/g to 2-inch-up to 
12-inch with geared tools and drive shaft 
Bolts, '/4 to 2-inch. Wt. 415 Ibs. 


Write for Bulletin A 








ee ee & 
— 


Beaver Model-B 
A light-weight utility Pipe and Bolt 
Machine combining many features of 
Model-A with the easy portability of 
Model-C. Range '/g to 2-inch up to & 
inch with drive shaft and geared tools. 
Bolts up to 1'/2-inch. Weight 280 lbs. 


Write for Bulletin B 











‘ 

j 

——————— 
Beaver Model-C 


A STURDY LITTLE POWER UNIT Cor- 


verts hand pipe tools into power tools 
from '/4 to 8-inch. Threads 8-inch in 6 
minutes. Threads bolts up to 1Yp-inch. 
Two men can work at the same fime 
without interference. Weight 150 lbs. 


Write for Bulletin C 


Write for new Tool and Machine 
Catalogue—Just off the press 


BEAVER 





Pipe Tes, 
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nections will have nine leads and four 
separate circuits as shown in Fig. 1. 
Three circuits or groups will have two 
leads each, and one has three leads. 
The circuits should be checked with a 
test lamp cr buzzer and the three leads 
on a common circuit or group that 
form the internal star connection 
should have the leads tagged T-4, T-5 
and T-6 in order. These tags can be 
permanently attached. The other six 
leads, should be temporarily tagged 
T1-T7 for one group, T2-T8 for the 
second and T3-T9 for the third group. 
It will be assumed in this case that 
the motor is connected for 220/440 
volts; for 110/220, or for any other 
voltage range, all test voltages men- 
tioned in this discussion should be 
changed in proportion. 

After tagging the leads, attach leads 
T4, T5 and T6 to a 220 volt line, the 
other six leads being kept open. Start 
the motor either across the line or with 
reduced voltage starter. With the 
motor running light, no-load, the volt- 
age across each of the three open 
groups should be measured with a 
voltmeter. The voltage should be 
slightly under 127 and of the same 
value for each circuit. With motor 
running, connect T4 to T7 and check 
the voltage across the T1-T5 leads 
and across the T1-T6 leads. If both 
these voltages are the same value and 
equal to about 335 volts, leads T1-T7 
should be tagged permanently. If the 
two voltages are of the same value 
and about 127 volts interchange T1-T7. 
If voltages across T1-T5 and T1-T6 
are unequal, then disconnect T7 from 
T4and connect T7 to T5. Then meas- 
ure the voltage across T1-T4 and 
TI-T6. Keep changing the leads and 
measuring the voltage until a grouping 
of leads is found where the voltages 
ate the same and equal to approxi- 
mately 355 volts as discussed above. 
When such groupings are found the 
leads should be tagged permanently as 
per Fig. 1. Follow the same method 
for each of the two remaining circuits 
and attach permanent tags to all leads 
as the correct lead is found. After 
all leads have been found and tagged 
as per Figure 1, and with motor run- 
ung light, use leads T4, T5 and T6 
a terminals to line. Connect leads 
17, T8 and T9 together and check 
the voltage across T1-T2, T2-T3, 
T3-Tl. This voltage in each case 
should read about 220 volts. Next shut 
a the motor and connect leads T1, 
fs and T3 to line. Connect leads 
e .. and T9 together. Open leads 
_» 49 and T6. Make sure that T1 
: connected to the same line lead as 
a ns T2 as was TS, and T3 as 
pt : ag direction of rotation 
a be the same as for the previous 

nection. The motor can then be 
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@ Catalogues in constant use get dog-eared and 
illegible. Sometimes a few pages are missing... 
pages that might contain information of value to 
the users. Why not look at your copy of the Johnson 
Bronze Catalog No. 410. If it needs replacing . . . or 
if you can use another copy—then drop us a line. We 
will gladly send you a new copy—without obligation. 


SLEEVE BEARING 
490 S. MILL STREET 


JOHNSON 

COMPLETE 
SLEE 
BEARING 
SERVICE 





VE 




















KEEP OFF 


THE 
INJURY LIST 


Use a 


- WRITE FOR 
BULLETIN NO. 5 


Pulling fuses by hand is DANGEROUS. It may result in serious 
shock, burn, infection and possible death. Key men and inexperi- 
enced workers need this protection. LOST TIME IS LOST PRO- 
DUCTION. Keep men on the job... 

* EVERY ELECTRICIAN SHOULD CARRY ONE 

© HAVE ONE AT EVERY SWITCHBOARD 

® PLACE ONE IN EACH TOOL KIT 

® EVERY FUSE BOX SHOULD HAVE ONE. 
TRICO FUSE PULLERS are made of genuine horn fibre, LAMI- 
NATED construction—five times the strength of ordinary milled 
pullers; smooth roll SEALED edge avoids moisture absorption. 
The many years of service make their cost per year negligible. 


USE THEM EVERYWHERE | 






not on the injury list. 





TRICO FUSE MFG. CO., Milwaukee, Wis. 


In Canada: IRVING SMITH LIMITED, Montreal 
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Carbon has known properties which enable it to make good 
brushes and other electrical products. It has other properties, too, 
which fit it to enter new fields: non-corrosive; porosity can be 
varied as desired; natural lubricating qualities—no artificial lubri- 
cation necessary; can be impregnated with metal; coefficient of 
expansion practically zero; melting temperature not yet reached .. . 
The Superior engineering staff is working constantly on such 
projects—to find new uses for carbon. Possibly that puzzler you 
have before you now is a natural. 


Why not write us about it today? 


__, SUPERIOR CARBON PRODUCTS, INC. 


9115 GEORGE AVENUE 


r SUPERIOR 


CLEVELAND 5, OHIO 






CARBON 
BRUSHES 





'the motor. 











PAINE 


PERFORATED 
HANGER IRON 


2 TAR 5 SEE ER 


oecesewoawoee Ace 500 





AVAILABLE ON HIGH PRIORITY 


For hanging Fluorescent fix- 
tures, conduit, cable, and an- 
choring boxes in inaccessible 
places. 


This flexible, adjustable, perforated 
iron hanging strap is easy to cut off or 
bend to fit all requirements. Perfora- 
tions speed up fastening. Furnished in 
10-foot lengths only. 


Ask your Supplier and Write for Catalog. 


THE PAINE CO. 
2961 CARROLL AVE., CHICAGO 12, ILLINOIS 
Offices in Principal Cities 





‘PAINE: 
sag wancine DEVICES 














Non-Inductive 
Conductor Racks 


S, 











Racks available for any 
number of cables—cable 
sizes 5/16” to 2%”. 


@ Available in types for any number of 
cables, the M & W Type S-L Conductor 
Rack is designed so that cables are only 
partially surrounded by metal. This pre- 
vents induced current—permits the rack to 
be used for A.C. or D.C. systems. Simple 
— makes for quick, easy mounting of 
cables. 


Write today for Bulletin C-S-5I . . . con- 
tains full information on M & W Non- 
Inductive Cable and Conductor Racks. 


M. & W. 


ELECTRIC MFG. CO. 


EAST PALESTINE OHIO 





operated on 220 volts by connegtigy 
T7, T8 and T9 together and T1.74 b 
one line lead, T2-T5 to the secon 
and T3-T6 to the third line leag , 
shown in Fig. 1 forming a 2 pargl 
star connection. The 440 volt seri 
star connection would be as per Fig. | 

Dual voltage motors with delta cg, 
nections have nine leads, but only thre 
groups or circuits with three Jey) 
connected to each group, as shown jy 
Figure 2. To find the middle or fig 
lead such as T1, T2 and T3 of each 
group will require facilities for meg. 


a 
Ty 





Series Star 
T,-T.-T, tolines 
T, toT,, Ts to Tg, GtoTs 

2 Parallel Star 

TT, to A phase line 
T-Ts » Cc *# 38 { 
T-T. ” Rg ” ” 
a '6 
Ty Tel, together, Te AY » { 


Ni 

127-for-20 

6 8 sr 

x iN 254-for- 


Ts TZ 


on 


ig § 


...Volt pe: 
phase 






Series Delta T, 
T;T;T, to lines /s \ 
T, toT,, TgtoTg, KtoTs Ts 

2 Parallel Delta T. 


TrTgTo to Aphase line 7 
Tis, »cC » ” VE 
GiehRrB ” 
oo 
T. Ty 


uring resistance such as a Wheatstone 
Bridge or a millivolt meter and a cor- 
stant value of direct current. This cur- 
rent rating should not exceed that of 
The resistance readings 
are comparative for sorting out the 
middle leg. 

Figure 2 shows that in groups Té- 
T1-T7, T4-T2-T8, T5-T3-T9 we must 
find the T1-T2-T3 leads. This can be 
accomplished by measuring the resist- 
ance between any two leads as the re 
sistance across T6-T7 would be about 
twice that between leads T1-T6, Tl: 
T7. Thus T1, T2 and T3 leads can be 
located and permanent tags attached 
to these leads. The remaining leads 
should be temporarily marked 
T6-T7 in the T1 group, T4-T8 in the 
T2 group and T5-T9 in the T3 group 
in any order. 

After tagging leads T1, T2, T3 com 
nect leads T1, T4, T9 to a 220 volt 
line and start the motor. Make cet- 
tain that all other leads are open 4 
all parts of the windings are alive and 
short circuits are possible. Connect 
T4-T7 together and check voltage be 
tween T1-T2. If this voltage is about 
440 volts the tagging is correct. If the 
voltage is around 380, interchange 
and T7 or T4 and T9. Then check 
the voltage again. If it is about 220 
volts interchange both T5 and 17, and 
T4 and T9. When the voltage betwee! 
T1-T2 is 440, tag T4-T9-T7-T9 per 
manently. Make sure that leads, whet 
connected together, produce 440 volts 
between T1-T2, and are marked THT. 


phase 
=Line vo/tage 


= 
-Vo/fs per — 
sers/es corm. 















This locates seven leads, T1, T2, T3, 
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14, T5, T7 and T9. Next connect 
16 to T9 and check voltage between 
T1-T3. Leave T4-T7 open and to one 
Interchange remaining leads until 
, 440 reading is obtained across T1-T3. 
Then tag 16. and check between T2-T3 
with T5-T8 connected together. 

When the markings are correct the 
voltages between T1, T2 and T3. 
should equal about 440 volts, after all 
the leads have been tested out and 
tagged permanently. Check the motor 
py shutting it down and reconnecting 
it with T2, T5, T7 as leads. Be cer- 
tain that T7 is connected to same line 
that T9 was joined to, T2 to the line 
connected to T1, and T5 connected to 
the line that T4 was previously con- 
nected to. When the motor is started 
again, the rotation should be the same 
as with the first connection. If the 
rotation is correct, stop motor, recon- 
nect using T5, T6, T8 as leads. Make 
certain that line leads are reconnected 
as follows. The line from T2 of sec- 
ond rotation check to T5, likewise from 
T5 to T6, and from T7 to T8. With 
this third connection the rotation 
should be the same. After this the 
motor can be connected as per Figure 
2 for series or 2 parallel which shows 
the lead arrangement for low and high 
voltage running —A.C.R. 


T0 SOLDER HEATER 
RESISTANCE WIRES 


(J TION 125. How may heater 


side. 


resistance wires that operate at 
temperatures above the melting 
point of solder (50 percent tin, 
50 percent lead) be soldered? 
What flux, tools and solder must 
be used?—C.L.B. 


A TO QUESTION 125. One 
® good method of joining resist- 
ance wires for operation at load tem- 
perature is by brazing with silver 
solder. Make a suitable splice for 
specific condition requirements. This 
is with reference to space limitations. 
Clean wires with abrasive material be- 
fore splicing and apply a generous 
amount of borax. Apply heat with 
either illuminating gas and compressed 
air torch, presto-lite or insto-gas. 
When splice begins to glow apply sil- 
ver sparingly and make certain that 
itmelts and flows into crevices, form- 


nf one solid smooth molten metal 
joint—O.A. 


A TO QUESTION 125. Heater 

® resistance wires may be sol- 
dered with silver solder, using an 
acetylene torch with Fluron as a flux. 
Bicarbonate of soda may be substi- 
tuted as a flux and a carbon arc type 
Welder may be substituted for the torch. 
W.A.P, 


~ 
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Use Dependable 


MACALLEN SHica 


For Every Electrical Need! 


MICA PLATE MICA AND ACETATE 


Moulding, Segment, COMMUTATOR 
Flexible, and Heater SEGMENTS 


MICA AND FIBERGLAS 
COMBINED a RED ROPE 


MICA PAPER MICA AND FISH PAPER 


MICA CLOTH MICA AND PAPER TAPE 


MICA COMMUTATOR 
RINGS & SEGMENTS MICA TUBING 


CO Write for the IWI Blue Catalog! 


All Macallen Mica Products Distributed by 


INSULATION and WIRES, INC. 


2127 Pine Street, St. Louis 3, Missouri 
289 Simpson Street, N. W., Atlanta, Georgia 
SERVICE 30 Trowbridge Avenve, Detroit, Michigan 
181 Portland Street, Cambridge, Massachusetts 


INSULATION AND WIRES 














s2eA COMPLETE line a 
SUSPENSION 
DEVICES! 


@ For safer, more economical suspension 
of electrical installations specify EFFI- 
CIENCY Devices! Designed to fill a long 
recognized need, EFFICIENCY Suspension 
Devices are available for attaching wires, 
cables, conduit, and pipe to all construce -& we a_i 
tion forms and surfaces; structural steel, 2 : 
concrete, brick, hollow tile, or wood .. . 
without drilling holes! This important ad- 
vantage makes possible savings not only in 
time and labor but also in cost of electrical 
installations. 

The illustration at the right shows a number 
of EFFICIENCY Devices mounted as they 
would be in actual installations. Note that 
these fittings clamp solidly to columns, 
girders, angles, pipe or messengers, safely 
and securely. 

Write today for your copy of EFFICIENCY 
Catalog 38A .. . contains complete con- 
struction and application data on all EF- 
FICIENCY Devices. 














SHERARDUCT IS SPELLERIZED 


The Spellerizing process produces 
a fine even grained, highly refined 
and homogeneous textured steel. 
Applied to all National pipe it may 
be compared to the kneading of 
dough. 

The process consists of rolling the 
heated bloom through rolls having 
regularly shaped projections on 
their working surfaces, then sub- 
jecting the bloom to the action of 
smooth faced rolls. 

Spellerizing produces a pipe that 
works more smoothly, bends easier 
and threads cleaner. The softer, 
more even grained texture, free from 
pits, allows the pipe to bend more 
readily without cracking or splitting. 








A TO QUESTION 000. We 
@ had success by brazing with 
Sil-Fos or Easy-Flo solder. These 
melt at around 1100 or 1200 deg. and 
the heat necessary can be applied with 
an oxy-acetylene torch, an oxy-gas 
torch or even a propane (rockgas) 
torch. The last will only handle wires 
smaller than 14 gage. 

We find the best method is, 

First, completely scrape the oxide 
from the surface of the wires; 

Second, pigtail leads for about 3- 
inch ; 

Third, apply a suitable flux similar 
to handy-flux. 

The heat of the torch is applied to 
the top of the pigtail to avoid burning 
up the wire. 

In cases where the temperature ex- 
ceeds 1100 or 1200 ‘deg., it would be 
advisable to use straight brazing. It 
can be done with the same method 
except that the necessary temperature 


can only be had with an oxy-acetylene 
torch.—S.G.B. 





Can you ANSWER 
these QUESTIONS 


QUESTION A5 I note in a diagram of an 


aluminum plant rectifier circuit that the 
cathode of the rectifier tubes and cathode 
breaker are in the positive lead. Any 
electrical dictionary will show that the 
cathode is always negative. Can you ex- 
plain this?—R.L.D. 


QUESTION B5 Is it possible to successfully 


operate in parallel three or more d.c. 
generators of different capacities, all 
driven by the same type of prime mover? 
If each is driven by different types of 
prime mover such as diesel and steam en- 
gines what is the maximum permissable 
speed regulation of each engine? Does 
each generator take its proportionate 
share of the load?—H.R.S. 


QUESTION €5 = have a 60 volt dc. com- 


pound-wound motor which I desire to 
convert into an arc welder. In using two 
six-volt storage batteries in series (12 
volts) as an exciter across the fields, I 
find that I can melt fairly large rods. 
But in using a % hp., 125 volt d.c. motor 
with an output of four amps., I get only 
light sparks on the welding rods. In 
order to use this small motor as an ex- 
citer, what shall I do to the motor I’m’ 
using as a welding generator? If your 
answer involves rewinding of the fields, 
etc., give a formula for computing the 
number of turns, size of wire, etc. Or 
state any other changes that will not 
involve too great an expense.—D.A. 


PLEASE SEND IN 
YOUR ANSWER BY MARCH I 





The circuit breaking pluy; 
and receptacles... 
ratings up to 200 ampery 


The exclusive QuelArc construction pro- 
| vides exceptional protection to contacts, 
| for safe use as current rupturing de 
vices. In the section view, note the 





complete enclosure of all contacts in 
|insulating chambers which form an 
| are-trapping space. Note also the long 
| distances from contact to contact and 

from contacts to ground. Contacts ar 
individually renewable. Full ground 


| protection is provided. 


QuelArc plugs and receptacles a 
available in a complete range of styles, 
2, 3, 4-wire types; ratings 20, 30, 60, 100 
and 200 amperes. Write for general caté 
leg 1100 with listings of all types. 


THE PYLE-NATIONAL COMPAR! 


lino 


1344 N. Kostner Avenue, Chicago 51, | 
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Glass Rewinds 
Build Profits [FROM PAGE 41] 


nis firm’s charge for rewinding the 
ame type of equipment today with 
glass insulation would be only $194.29 
as against $159 with cotton insulation. 
Better “know how” and increased use 
of glass has lowered their cost and the 
saving is passed on to the customer. 

The Giles brothers insist on using 
the best varnishes available, for they 
know that the success and life of any 
rewind job is directly related to the 
quality of varnish used, the complete- 
ness of impregnation, and the correct 
baking cycles. 

In selling rewind jobs, the actual cost 
of rewinding should be balanced 
against the value of lost production 
equipment hours. On this basis, Jack 
Giles has little trouble convincing his 
customers that the better job they buy, 
the more they get for their money. 
Even with spare motors or generators 
available, the time and expense of in- 
stalling the spare, counting the value 
of the downtime on the equipment, is 
often as expensive as the rewind job 
itself, And both the Giles believe that 
this is as true of industry in general as 
it is of coal mining operations in 
particular. 

Most progressive shops are making 
just as complete studies of their costs 
and probable postwar markets as are 
the electrical manufacturers themselves. 
Jack and Bill Giles have given this 
problem serious thought. Today the 
amount of work they can do is limited 
not by materials but by manhours. 
Their Armed Service Board shows 
eleven names. And they have lost 
neatly that many more again to other 
industries and service shops. They are 
employing women coil winders, insofar 
as they can, to make up for the labor 
shortage. 

The Giles Armature Works feels 
that more glass insulation will be used 
after the war than is being used now 
in the repair field. They reason that 
then the emphasis of production men 
will shift from the desire for maximum 
output regardless of cost, to a careful 
study of production costs. Lost pro- 
duction equipment time will be watched 
much more closely. As a result the 
Giles feel that their customers will be 
‘ven More receptive to the idea of 
quality work than ever before, and that 
the me of better quality, higher priced, 
materials will be much more general. 


Percent of their gross volume of busi- 





Zz FOR ALL 
x USE 


MONCOR 
SURFACE 





b (WIRING DEVICES 


These good looking, sturdy surface 
wiring devices can be used anywhere 
—in military buildings, factories, farm 
buildings, war housing, etc. They are 
made of brown Textolite, keep their 
color and resist breakage. 


Moncor Surface Wiring Devices can 
be installed quickly too, using either 
BraidX or BX. Knockouts in ends, 
side and back of the devices enable 
them to be end connected, side con- 
nected (knob and tube wiring) or back 
connected for concealed wiring. 


All requirements on every surface 
wiring job with cables exposed or 
hidden are met by the devices. They 
are approved by the Underwriters’ 
Laboratories, and they meet require- 
ments of the specifications of different 
government agencies. For further in- 
formation see the nearest G-E Mer- 
chandise Distributor or mail the 
coupon. 


Fn ee Lee eee Oe 


General Electric Company 
Sec. D141-8, Appliance and Merchandisé. Dept. 
Bridgeport, Conn. 


Sirs: Please send me information on Moncor 
Surface Wiring Devices, 
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MSS is on glass insulated rewinds. 
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MODERN LIGHTING 


LIGHTING FOR 
SHELL LOADING 


Lighting for the shell loading lines 
at Oak Ordnance Plant in Illinois was 
designed specifically for the various 
tasks at hand. In some departments, in- 
tensities are higher than in others. 

The original design for a bay, in 
which T.N.T. is poured into shells, 
called for an overall intensity of 10 
foot-candles—considered sufficient for 
the task. Double glass enclosed, dust- 
tight, 200-watt, Holophane units were 
installed at a mounting height of 10 
feet and suspended by conduit stems 
from wood sway braces on the truss 
chords. The fixtures were spaced on 
approximately 10-ft. centers, in four 
rows over shell loading tables. All 
circuits are controlled from explosion 
proof switches equipped with sealing 
fittings and mounted on the interior 
building wall. One fixture in the bay 
is on a separate emergency lighting 
circuit. 

The specifications for the fixtures 
were interesting, in that they called for 
a perfectly smooth outer contour. This 
was to prevent formation of pockets of 
powder dust on the canopy and enclos- 
ure; and to facilitate daily cleaning of 
the units. Since powder dust is the 
acknowledged hazard in these loading 
lines and since conduit was extremely 
scarce at the time the plant was built, 
the engineers chose non-metallic 
sheathed cable for interior wiring (the 
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®-Fixtures originally installed 
O-fixtures added 
© - Unit on emergency circuit 


DOUBLE ROWS of units in a sitag- 
gered pattern serve each loading lane. 


Units indicated by “x’’ comprise the 


original layout. Others were added to 
boost intensity. 


dust could not permeate the outer over- 
all covering of the cable which was 
dusted each day in compliance with 
operating regulations). Specially de- 
signed fittings incorporate rubber 
grommets in the hubs to make a dust- 
tight connection to the cables. 

After the installation was made, 
however, experience in other lines in 
the plant indicated that the original 
10 foot-candle intensity was insuffi- 
cient for this particular task. The 
explosive is poured into the shells 
through funnels and the worker had 
to have additional light to see far 


= -_ 


SHELLS ARE LOADED under 20 foot-candles of incandescent lighting in this 
ordnance plant. Fixtures are double glass enclosed with smooth outer contour to: 
prevent powder dust collection. 
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enough inside the shell to stop { 
operation when the material was q 
two inches from the top of the shal 

The solution was simple—an ep 
row of fixtures over each loading Jan 
These were installed in a stagger 
pattern at the same mounting heigh 
(see illustration) and spotted abo 
midway between the existing mf 
Those units over the lanes adjacent} 
the bay partitions were mounted « 
conduit goosenecks; those mounte 
over the two back-to-back middle lane 
were suspended from a board cros- 
arm mounted to the top of the roi 
truss chord. The spacing was the 
same—midway between the existing 
units and in a staggered pattern, All 
the additional units were also fed by 
non-metallic sheathed cable circuits— 
all new runs from outdoor panels singe 
circuit loading is carefully controlled 
and tapping on to existing circuits is 
strictly forbidden. 

The overall intensity is now boosted 
to approximately 20 foot-candles, pro- 
viding plenty of illumination directly 
over the loading lanes to efficiently per- 
form the task at hand. 


LIGHTING FOR VERTICAL 
SPINDLE MACHINES 


This fifth article in the series o 
Light for War Plant Machine Tools 
will cover recommended lighting prat- 
tices for operation of vertical spinde 
machines in industry. The recommet- 
dations are based on a comprehensivt 
survey of local Chicago industrial 
plants made by a committee of lighting 
engineers. The data was compiled and 
presented to industrial representative 
by the Chicago Lighting Institute 
cooperation with the local WPB office 
Ernest E. Elliott, Lighting Engineer, 
Sylvania Electric Products, Inc., Chi 
cago, gave the presentation. 

For the purpose of simplicity, vert 
cal spindle machines will be roug™ 
classified into four groups: single 
spindle machines, multiple spindle ma- 
chines, radial drills and boring mills 
There are other vertical spindle ™ 
chines such as grinders, profilers, @ 
ping machines and so on, but they a 
very similar to those in the above 
groups and it will be assumed that they 
are also covered in the following d* 
cussions. The first two of the abort 
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FLEUR-O-LIER 


means dependable Fluorescent lighting! 
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ies on Few users realize the importance cERTIFIEO That’s why about 40 manufacturers of 
Tools of Certified Ballasts and Certified [EX famous FLEUR-O-LIER fixtures use 
; prac: Starters in the operation of fluores- wa Ballasts and Starters Certified by Elec- 
spindle cent lighting fixtures. But they are so vital to os 506 trical Testing Laboratories, Inc., of 
inmen- good fluorescent lamp performance that it’s FLEUR aie ee These parts, —_ the entire 
ensivt doubly important to get fixtures with “control” — — — sor. -Canrines 
ws] euipmen you can depend on Se SE 
ta Sat the atvent definite specifications for protection tT 
tives of the cavantages of the user and for maximum light >PE°: No.6 
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office Here, quickly, is what Certified Ballasts and 49 be readily identified by the E. T. L. shield. 
Look for it when you examine the fixtures you 


ineet, 


Chi 








Starters, in the fixtures you specify, mean to you: 
* longer fluorescent lamp life 
* greater lighting efficiency 
* full use of your wiring system 
* DEPENDABLE SERVICE 


buy or specify. 

You can get industrial and commercial type 
FLEUR-O-LIER fixtures—embodying Certified 
Ballasts and Starters—with the necessary WPB 
priorities. And all equipment meets with govern- 
ment restrictions in the use of critical materials. 


FLEUR-O-LIER MANUFACTURERS ° 2122-2 KEITH BUILDING * CLEVELAND, OHIO 


FLEUR-O-LIER 


CERTIFIED FIXTURES FOR FLUORESCENT LIGHTING 


erticipation in the FLEUR-O-LIER MANUFACTURERS’ program is open to any manufacturer who complies with FLEUR-O-LIER requirements 
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What’s 





Ahead 


IN INDUSTRIAL LIGHTING? 


Of course, our immediate task is that of 
assisting essential industries to obtain 
all the efficiency modern illumination can 
bring . . . to every kind of manufacturing 
process. Lighting standards have so im- 
proved that production-minded men will 
never again be satisfied with ordinary 
illumination. 

Today, illumination engineering isa 


more exact science than ever before. To- 
morrow, with the lessons learned in war 
production, lighting will play a still 
greater part. 

Here at Goodrich, with the same for- 
ward-looking attitude responsible for so 
many outstanding improvements, we are 
planning and working for the future of 
industrial illumination. 


Goodrich porcelain enameled lighting equipment is sold 
through electrical wholes clers. 





STOCKLITE i 


4602 BELLE PLAINE 
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AVENUE, 


Pan 


REFLECTO FLOODLIGHT RLM DOME 


CHICAGO 41, ILLINOIS 
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mentioned group will be discussed ; 
the following item. 

Single Spindle Machines 
the most common of all, the s 
spindle drills. These have been op. 
sidered the easiest tool to light anj 
many thought that ordinary overheai 
lighting would take care of all the» 
quirements. Further study, howe, 
reveals that there are many angle 
even this simple machine. Manuiy. 
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turers have recognized this fact aj 
are giving serious thought to thes 
ject. Some are even incorpopaip 
supplementary lighting in the magi 
itself. 3 

The operator of a single-spindlegs 
must know at all times the com 
of the drill point; must watch dy 
“creep,” misalignment or shiftin . 
work while drilling ; and in some aw 
watch the feed dials. Proper light ani 
cheerful surroundings are necessary fy 
good work. 

A good example of what should mw 
be done was found in one of the cays 


investigated. Here a_single-spind: 
drill had a highly polished chuck whic 
took on additional polish through weer, 
Lighting consisted of a 100-watt lam 
in a deep bowl reflector not more tha 
one foot away from the chuck. Th 
light was well concealed from the oper. 
ator but the beveled shoulder of th 
chuck caused extreme and annoying 
glare to the operator. This was mor 
pronounced at night when the contrat 
was more severe. 
Other investigations revealed som 
excellent lighting arrangements. Man 
Case 1—On a double bank of dri are 
30 feet long, the machines were light tives 
by a general overhead system of flu  plifie 
escent RLM units using 40-watt lams§ tems 
and mounted 9 feet above the floor. hf man 
addition there was a continuous row 0 they 
single-lamp fixtures mounted 7 fet the t 
from the floor, close to the machine 4 
and just ahead of the spindles. Th ow 
average horizontal illumination ws Whe 
30 foot-candles. With this type mod 
lighting it is almost impossible for tt § wait 
operator or machine structure "§ anto 
shadow the work to any marked degre your 


Case 2—On another single-spindl 
drill lighting installation, continuo 
two-lamp, 40-watt, RLM fluorescet! 
fixtures mounted 8-ft., 6 in. above tit 
floor, provided 20 to 35 foot-candles 
illumination at the work. This is cot 
sidered the better of the two system 
since with single-lamp units a strobe: 
scopic effect is likely to result. Furth- 
ermore, two-lamp fixtures produce @ 
broad band of light whose reflectiot! 
from the bright metal parts are not $0 
objectionable as the narrow strips from 
single-lamp units. f 

Recommended Practice—for single ) 
spindle drill operation is a general over 
head lighting system to provide | "Wh 
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Many electrical contractors today 
are showing overworked execu- 
tives how the use of Teletalk Am- 
plified Intercommunication Sys- 
tems will banish the ghost of lost 
man-hours—the spectre of things 
they might get done if they had 
the time, which are loading them 
down with excess costs. 


When you show them how the 
modern miracle of Teletalk makes 
waiting a thing of the past, you 
automatically build up profits for 
yourself. 


WEBSTER ELECTRIC 


Electronic inter- 
communication, pag- *' 
ing and sound dis- 


tribution systems for ‘Telétalk 


offices, stores, factories, buildings” 
institutions, homes and farms, 


“WHERE TO BUY IT” 
GRAYBAR ELECTRIC CO., INC. 


400 S. Austin Central 6454 
DALLAS 


—— - 














Illustrated at right, Model 212 
AM, with Annunciators, for use 
with 12 stations or less. 


WEBSTER 
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Teletalk sanisHes THE GHOST 
OF EXCESS COSTS 


With Teletalk every key individual 
in an organization can be in in- 
stant communication with every 
other—in three seconds—with the 
simple flick of a key. No more 
waiting for orders—for sales fig- 
ures—for production data. 
Teletalk’s perfect tone quality is 
the result of two decades spent in 
the development of high fidelity 
sound distribution systems. 









Teletalk Amplified Intercommuni- 
cation Systems may be obtained 
to fit the requirements of any 
organization—are easy to install 
—operate directly from the light 
circuit. 


Investigate the easy selling fea- 
tures of Teletalk. You will find it 
a profit builder for your business. 
Write us for full information. 


WEBSTER ELECTRIC COMPANY, Racine, Wisconsin, U. S. A. Established 1909. 


Export Dept.: 










Licensed under U. S. Patents of Western Electric Company, 
Incorporated, and American Telephone and Telegraph Company. 


ELECTRIC 


"Where Quality is a Responsibility and Fair Dealing an Obligation” 


13 E. 40th St., New York (16), N. Y. Cable Address: “ARLAB” New York City 


BUY MORE 
WAR BONDS 


“felétalk 


AT. OFF «7 
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GENERAL ELECTRIC 





O move the sun indoors . . . to bring into our Some of these lighting tools will be available as som 
homes, stores, schools, offices, and factories the as the requirements of war production have been mt 
kind of lighting that compares favorably with day- some must await the development of manufactutis; 
light ... that has been the constant vision of General facilities; others require further study in research lib 
Electric lamp research scientists. oratories. 
Today the goal is closer than ever before... The introduction of fluorescent lighting ) 


perhaps closer than many of us realize. And mites General Electric opened the door to 4 


XT 
yet, we have only just begun to explore the nan world of better lighting. Continued GE * 


possibilities of new lighting techniques. search will open the door much wider. 


Hear the General Electric radio programs: “The G-E All-Girl Orchestra” Sunday 10 p.m. EWT, NBC; “The World Today” news, every weekday 6:45 p.™. EWT,@ 


GENERAL @@ ELECTRIC 
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“|RLUORESCENT RESEARCH 
LOOKS AHEAD, 


NEW ADDITIONS ALREADY ARE PLANNED FOR G-E’s POST-WAR FLUORESCENT LAMP LINE 


#10 make a complete line of lamps and the best advance as possible. Looking toward the future, G-E 
FZ lamp for every lighting need always has been the sees the need for several new fluorescent lamps. 

im of General Electric lamp research. As soon as conditions permit, we expect to extend our 
imerous requests indicate that the lighting industry line of G-E Mazda fluorescent lamps by offering the 
wants to know about new lamp developments as far in following new lamps: 





STRAIGHT TUBULAR G-E MAZDA F LAMPS 





LENGTH (INCLUDING SOCKETS) APPROXIMATE BULB DIAMETER 
Approximately 51 ft. T-4 or T-5 

¥3 514 ft. T-6 

a 514 ft. T-8 

= 714 —8 ft. T-6 


CIRCULAR G-E MAZDA F LAMPS 
(Announced December 27, 1943) 


APPROXIMATE OUTSIDE DIAMETER MAXIMUM BULB DIAMETER ' APPROXIMATE WATTS 


sl,” T-10 20 
1214” T-10 30 
16 ” T-10 or T-12 40 








Biamp Research has been, and still is, at war. Be- S 
tise of wartime restrictions, no production facilities E paMP NGE: R 
forthese lamps are at present available, and therefore M AK £ LO 

wm samples can be furnished. However, as soon as it is ‘70 1GH T RESEARCH 
possible to estimate when such lamps can be manu- E 

factured, we will give you further details and additional otAY th e cre 


information as to transformers, ballasts, sockets, and 







ctutilS Bother accessories. 
ch lab 
* * * 
No part of your business offers a better opportunity 
for immediate post-war profits than G-E Mazda lamps. : 
The demand for better lighting will be tremendous. Fx 






General Electric will be ready to supply the lamps 
and help you sell them. 





G-E MAZDA LAMPS“ 
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INDUSTRIAL 
INSTALLATIONS 


For rewiring or new 
work, easily assem- 
bled P&S - Despard 
combinations afford 
the greatest possible 
electrical efficiency 
in the smallest space. 
For replacement 
work, use P&S 
1815-D Line switches. 
Send for your copy 
of the P&S Catalog 


PASS & SEYMOUR, Inc. 
SYRACUSE 9, NEW YORK 














Rough Drilling 20 foot-candles 
Medium-fine Drilling.30 foot-candles 
Layout or Precision 

Drilling. ...50 to 100 foot-candles 

The types of fixtures recommended 
for this lighting are as follows: 

For Rough or Medium Drilling— 
Two-lamp, 40-watt RLM fluorescent 
units on 10-ft. by 10-ft. spacing. 

For Fine Drilling or Operations— 
Continuous rows of two-lamp fluor- 
escent RLM fixtures with 6 to 10-ft. 
spacing between rows, depending upon 
the fineness of the operation. 

For Long Period Close Application 
Drilling — Supplement the general 
overhead lighting with a secondary 
system of continuous rows of two-lamp 
fluorescent fixtures at a low mounting 
height (from 7 to 8-ft. above the 
floor) and located so that the axis of 
the fluorescent fixtures are in line with 
the front edge of the drill tables. The 
continuous rows should extend the 
length of the bank of drills. 

Multiple Spindle Machines—project 
new factors into the lighting problem. 
The operator has to watch numerous 
drill points (in one case there were 108 
drills) operating simultaneously on the 
machine. In some cases the multiple 
head is very close to the work and it is 
difficult to see the rear spindles. 

Investigation revealed that one 
harrassing problem in such cases was 
the forcing out of the steel bushings of 
the jig plate by an accumulation of 
shavings. The operator was usually 
unaware of this until the castings were 
checked by the inspector and the drill- 
ing inaccuracies disclosed. 

Recommended Practice—for multiple 
spindle machines is the installation of 
supplementary lighting units mounted 
in a fairly horizontal position. Some 


should be mounted at the rear and sqm 
at the front of the drill head so a9 
disclose what is going on at the « 
drills. The work and drill Points 3 
seen due to the reflected glow from; 
rear lamps. If incandescent, 
lamps should be equipped with dif 
ing covers. Otherwise, the brightng 
of the reflected images destroys 
purpose of the lights. These ig 
lighting units should supplement a gy 
general lighting system of 20 fog 
candle intensity. E 


5 


FLUORESCENTS SIMULATE 
NATURAL LIGHT 


_ Cigarette manufacture, in the 9 
liminary stages, is mostly inspectig 
and inspections, being a visual task) 
quires both quantity and quality il] 
ination. ; 

Phillip Morris and Company 
Richmond, Va. have done consider 
experimenting in the past with vari 
types of lighting adaptable to toba 
inspection. The result has been sta 
ardization on 40 watt daylight ti 
The units are mounted end to end@ 
the inspection conveyors. Mounii 
heights vary but on the average’ 
about 21-in. above the conveyor f& 
Single lamp units are used and 
located just below the worker's @ 
level. A maintained foot-candle le 
averaging 50 foot-candle is provided 
this arrangement. 7 

Several interesting aspects of ff 
lighting problem were revealed by! 
history of this experimentation pef 
Originally, an incandescent neti 
was used at a comparatively high i 
candle level. The glare however p 


x 
‘ 
% 





SINGLE LAMP 40 watt units are mounted end to end at just below eye-level 


in this case is 22 inches above the conveyor table. Daylight tubes were found 10 mm 
accurately emphasize the tobacco’s natural colors for removal of all off-color 


‘adi. 
a, 


Fifty foot-candles are provided on the table by this installation. Light is cool, plem nf 
and evenly distributed; eye fatigue has been reduced; and headache complaints, 
prevalent under higher-mounted incandescents, have been all but eliminated 
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A FLUORESCENT UNIT 


for 


OFFICES AND 
DRAFTING ROOMS 




















| WARRIOR 


FOR FOUR 40-WATT LAMPS ee 


* 


Outstanding 
Beauty ¢ f f f f 


* FOR PRACTICABILITY 


Louvered for 
Optimum 


Shielding The new “Warrior” is typical of Curtis advanced design- 
ing which embodies both beauty and practicability ® 
& The basic unit is adaptable to a number of variations... 


One... the complete unit with louvers for either ceiling 
or pendant mounting ® Two... the unit less louvers for 
* either pendant or ceiling mounting ® Three... the unit 

with or without louvers for continuous runs ® The “War- 
rior” is packaged to simplify installation . . . hangers, 
louvers, wireway and other parts are packed separately 
*k and a minimum number of packages are necessary to 
assemble any basic unit. The same parts are used in 
making up continuous runs, thus eliminating overlap- 
ping stocks. Complete data and specifications await 
your inquiry. Why not write today? 


My y 460 (98 S /ightling, INC. 


Easy to Maintain 


Meets W. P. B. 
Limitations 


acked by Curtis 
Reputation 





BE 6135 WEST 65TH STREET, CHICAGO 38, ILLINOIS 


Sea oe 
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“, STEP AHEAD“ 


LEADER 


ELECTRIC MFG. CORP. 






GL-240 mounted in continuous run 






@Improved lighting conditions have 
proved, by test, to materially increase effi- 
ciency. The GL-240 Glass Enclosed Louver 
Unit was designed and produced by 
LEADER to make fine lighting available 
for institutional and office applications. 
These lights are recommended for hos- 
Ppitals, schools, stores, etc. They are 
architecturally suitable for the modern 
trend in decoration. 


Specialized Production 


ZIU-240 Closed End 
industrial Unit 


























@ LEADER engineers have designed and 
perfected this ZIU-240 Luminaire to meet 
the specifications and requirements for a 
fine lighting unit. It provides efficient, con- 
centrated light to meet the needs of high 
speed industry and provides the answer for 
all complex and specialized lighting prob- 
lems. The LEADER ZIU-240 offers utmost 
economy in initia] cost and upkeep. 







Specifications: Length 51”. Width 135%" 
Height 7”. Channel finished in gray baked 
enamel. Reflector finished in double coated 
baked white enamel reflecting surface. Top 
surface finished in baked gray enamel. Re- 
flecting factor app. 89%. Electric Supply 
Service. Underwriters Approved. Brick. HPF 
type. 60 cycle, 120 volt, A. C. Other volt- 
ages available on request. 















6128 BROADWAY 


END OFFICE FATIGUE! 








Specifications: Model No. GL-240—designed 
for two 49-inch 40-watt lamps. Newest ap- 
proved type high power factor ballast and 
replaceable starters. Overall length 49”. 
Overall width 10%". Height 744". Two 36- 
inch % I. P. stems furnished as standard 
equipment. 110-125 volts, 60 cycle, A. C. 
operation. Wired complete ready to install. 
Adapted for installation in continvous run 
in either ceiling or pendant mounting. 




















© Write for complete facts on 
our line and on our engineering 
service which is available with- 
out charge. 


LEADER ELECTRIC MFG. CO. 


CHICAGO 40, ILLINOIS 














Electrical Contracting, February 





prohibitive, and in addition, headache 
complaints were quite prevalent amp 
the workers. Then, when fluorescent 
became available, they were immedi. 
ately tried at eye-level mounting by 
the first group of units threw a shadow 
directly down the center of the tabi. 


} A redesign on the reflector eliminaty 


this and the new type of unit was jy. 
stalled throughout the inspection are, 

White lamps were used first, by 
since they brought out (or rather en. 
phasized) the greens, browns and refx 
selective inspection was _ impossith 
Daylight lamps proved to be th 
answer. Various combinations aj 
other shades of white light were tried, 
but the daylight tubes gave the bey 
simulation of natural light. 

There are no windows in the plant, 
so the correct quantity and quality ¢ 
artificial light is essential. Since th 
installation of their present fluorescent 
system, headache complaints have bes 
reduced to almost zero. 

Lighting for tobacco inspection ca. 
not be compared with the extreme & 
gree of criticalness of aircraft pat 
inspection for instance, but nevertte. 
less is quite critical with respect to pr 
duction of quality cigarettes. The it 


spection is very tedious, for all off-color 


tobacco, foreign matter and stems mut 
be removed before reaching the find 
processing. The only answer is, d 
course, plentiful illumination. 

[Continued on page 139} 













O. F. CARMACK, supt. of indait 
construction for Richardson-W4 
Electrical Corp. of Roanoke, Vt 
been supervising a summer main i 
program on commercial am er 
heating units. Several hundred con 
were obtained for cleaning, che » 
and putting in first class condition 

type of heating unit. 
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Simplifies selection... ordering... application of 











This new handy insulation sample book puts answers 
to your insulating problems at your finger tips. 


When you need to specify mica, fabrics or tapes, 
actual samples will help you to determine the correct 
type and grade. Title tabs at the bottom of each page 
help to identify the right insulating material quickly. 
On facing pages are dimensions, ratings and helpful 
application data. 


Naturally, only representative samples of the complete 
Westinghouse line of Tuffernell Insulating Materials can 
be included in this book. Other items include sleeving, 
cordage and wedges; varnishes, thinners, enamels, paints 
and oils; cements, compounds, babbitts and solders. . . 
every one developed for, and “‘tested-in-use’”’ in Westing- 
house electrical apparatus all over the world. 

Copies of this handy sample pack are available 
free through your nearest Westinghouse distributor. Ask 
for the Tuffernell Insulation Sample Guide—B-3322. 
Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa., Dept. 7-N. J-06355 
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PRACTICAL ARTICLES on the application, installation and maintenance g 





electronic apparatus in industry. Readers are invited to contribute 
from their experience to this department. Articles used will be paid for 


ELECTRONICS 





Circuits of Electronic Controls 







As a background for the electronic maintenance articles to follow, fun- 
damental circuit operations of such devices as the photoelectric relay, 
ignitron contactor and time-delay relay are explained in this new series. 


tain an industrial control he must 

understand its circuit and the pur- 
pose of each part. This is especially 
true with electronic controls, those 
whose circuits include tubes such as 
thyratrons, ignitrons, or the high-vac- 
uum types. To explain some of these 
electronic-control circuits, this article 
will: 

1. Show several simple tube circuits 
operating from d.c. supply. 

2. Show these same circuits adapted 
for a.c. operation. 

3. Explain in detail a commercial 
form of time-delay relay (a.c., tube 
operated). 

Articles to follow will: 

4. Describe an all-tube time-delay 
circuit. 

5. Show the circuit of an ignitron 
contactor. 

6. Explain a commercial form of 
photoelectric relay. 

7. Show how thyratrons, with phase- 
shifted grid circuits, are used to con- 
trol a d.c. motor operated from an 
a.c. supply. 


B win anyone can properly main- 


By G. M. CHUTE 


Application Engineer, 
General Electric Company, 
Detroit, Mich. 


8. Add a group of sensitive ampli- 
fiers to control the thyratrons. 

9. Show how thyratrons, used to fire 
the ignitron contactor, may provide 
variable “heat control” of a weld. 


1—Jntroducing an Electronic Circuit 


To demonstrate a very simple need 
for using an electron tube, Fig. 1 first 
uses a contact S to close the circuit to 
a small relay whose coil is then ener- 
gized by battery B. Here S happens to 
be a tiny contact on the pointer of a 
voltmeter (which is moved by changes 
of voltage in some external circuit 
not shown) ; it may close or open the 
circuit many times, but S soon be- 
comes pitted or damaged by the cur- 
rent, even though that current is only 
1/100 ampere. To improve this con- 
dition, Fig. 3 adds a tube, T, between 





A NEW DEPARTMENT 


The tremendous acceleration in the technology of electronics under the pres- 
sure of global war opens new horizons of better living. Revolutionary changes 
are promised in entertainment, communication, navigation, and a host of other 
fields. It was inevitable that the versatile electron tube should find a sub- 
stantial place in the ranks of industrial apparatus doing plain hard work. 
And today we have electronic rectifiers, electronic welders and motor con- 
trol, electronic counters and sorters, electronic relays and instruments. 


The interest of our readers in electronics has paralleled the rapid growth of 
the industry. This new department is started with this issue to provide a 
regular forum for articles of special interest to the electrical man who must 
keep up with the practical problems of electronics in industry. 


We shall welcome practical questions on electronics. Those accepted will 
be answered in this department by competent experts. 
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contact S and the relay coil. Whe 
S is closed, tube T passes the current 
(1/100 ampere or 10 milliamperes) 
which energizes or “picks up” the 
relay; however, only about 1/ 100,000 
ampere is now flowing through com 
tact S—such a small current that # 
does not pit or damage the contact. 
When’ is open, tube T passe 
current, 50 the relay is de-energi” 
or “drops out”. To use tube + 
this way, let us see what 
changes are required. 
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@ Consistently good resistance welding at high pro- 
duction rates requires automatic control of pressure 
and current in an accurately regulated sequence. 
Square D welder control meets those requirements 
-exactly. It is simply designed, easy to install and 
maintain. With Square D automatic control on the 
job, very little operator skill is required—a vital an- 
gle during today’s scarcity of skilled manpower. 

Specify Safront timers and Syncro-Break or High 
Speed contactors on new welding machines. Or, if 
increased quality and production is needed from 
present machines, find out how easily they can be 
equipped with automatic control. Consult your near- 
est Square D Field Engineer. 





SAFRONT TIMERS (above) are built in 18 NEMA standard 
types. Notice, in upper left photo, how all electrically energized parts are 
behind a protective panel, yet calibrated timer adjustments are accessible 
on panel front. Separate timing devices, provided for each step of the 
welding cycle, are individually adjustable from 3 to 100 cycles. Safront 
interiors “swing out” (upper right photo) to expose operating parts. 


HIGH SPEED AND SYNCRO-BREAK CONTACTORS (right) 
Possess unusual design features necessary for frequent making and 
breaking of the welding transformer primary circuit. The Syncro-Break 
design includes means for opening circuit without arcing at contact tips, 
thus increasing contact life and allowable ratings. 
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Basic Circuit Requirements 


In Fig. 3, we use battery A to heat 
the filament of tube T, and we use 
battery C so that its negative terminal 
is connected (through R1) to the grid 
of T. When S is open, the voltage 
of battery C serves to keep the grid 
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(heated) l 
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so much more negative than the 


cathode (—30 volts) that tube T is un- 
able to pass current. (Fig. 2 shows 
that this kind of tube passes no anode 
current when its grid is more nega- 
tive than —20 volts). However, when 
S is closed, the C-battery voltage ap- 
pears only across R1; the grid is at 
the same potential as the cathode, (or 
we say the grid voltage is zero), so 
tube T passes current. 

In a quick review, let us see what 
makes this electron tube operate. (1) 
Current passes through tube T, 
through the space between anode anu 
cathode, requiring no metal-to-metal 
contact. (2) This current can pass in 
one direction only, from anode to 
cathode; (if we reverse battery B, no 
current will ever flow through tube 
T). (3) Heat is required at the fila- 
ment, before this kind of tube can 
work. (4) As the grid is made more 
negative than the cathode, the current 
through the tube decreases; the tube 
current stops entirely if the grid is 
made sufficiently negative. 

If we wish to gradually increase the 
current passing through tube T, we use 
a variable resistance R2 or rheostat 
in place of contact S, leaving the rest 
of the circuit unchanged, as shown in 
Fig. 4. With R2 turned ccunter-clock- 
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wise so all its resistance is in circuit, 
most of the C-battery voltage appears 
across R2, so the potential of grid G 
is about —20 volts (20 volts more neg- 
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ative than cathode K) and tube T 
passes no current. If we now turn R2 
clockwise slowly, the potential at grid 
G gradually becomes less negative, or 
rises closer to the potential of cathode 
K; this permits more current to flow 
(anode-to-cathode) through tube T, 
until this current becomes great 
enough to pick up the relay. 


A Light-Sensitive Relay 


To obtain a photoelectric (“electric 
eye”) relay, we merely substitute a 
phototube P in place of R2, as shown in 
Fig. 5. This phototube is an electron 


rLight-sensitive 
! cathode 






























































5V. 
F1IG.5 
tube which passes current (from its 
anode to its half-cylinder-shaped cath- 
ode) whenever light shines on its 
cathode. With no light, the dark photo- 
tube passes almost no current and acts 
like a very high resistance. By grad- 
ually increasing the amount of light, 
the phototube passes more and more 
current, and decreases its amount of 
resistance. In this way, phototube P 
controls tube T (in the same way as 
R2 in Fig. 4); more light shining on 
the phototube causes grid G to become 
less negative, and this causes tube T 
to pass more current. Note that the 
phototube itself passes such a tiny cur- 
rent (perhaps five microamperes or 
0.000005 ampere) that it cannot pick 
up the relay Z directly; however, this 
phototube current can control the grid 
potential G so that tube T passes the 
larger current necessary to pick up 
relay Z. 

Returning to Fig. 3, if we now wish 
to cause tube T to pick up relay Z when 
we open contact S, we merely inter- 
change R1 and S, as shown in Fig. 6. 


3O0V. 150 V. 
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With S closed, the voltage of battery 
C appears across R1, so the grid G js 
30 volts more negative than cathode K: 
tube T passes no current. At the in 
stant when S is opened, the C-hattery 
is disconnected from R1; the Voltage 
across R1 instantly disappears anj 
brings grid G to the same potential as 
cathode K; tube T instantly passes cy. 
rent and picks up relay Z. 


A Time-Delay Relay 












Suppose we wish to pick up relay 
a short time after S is opened, or make. 
the circuit operate as a time-delay te.’ 
lay. This is done merely by addingg 
capacitor Cl across resistor Rl, a 
shown in Fig. 7. Here, when § js) 
closed, the C-battery voltage appears 
across R1 as before, and tube T passe 
no current. However, notice that € 


is also charged by this same 30 vols 
of battery C and stores some electric 
energy within itself. 


At the instant 























FIG.7 
S is opened, the C-battery voltage is 
disconnected as before, but the voltage 
across R1 cannot instantly disappear, 
for capacitor C1 still holds some of i 
energy; for a short time Cl acts like 
a tiny battery and forces current (0 
flow through R1, so that there still ist 
voltage across R1 which keeps the gril 
G negative. After a short time delay 
C1 will have lost enough of its charge 
so that the voltage across R becomes 
small enough to permit tube T to pas 
current and pick up relay Z. They dectront 
amount or length of this time delay d fhe that mal 
pends on the amount of resistal( ih tee hum 
(megohms) in R1, as well as the in, they wo 
amount of capacity (microfarads) "Bi font, But 
Cl. By increasing either the megobt™ § instance 
or the microfarads, we increase theflere at RC. 
time delay. Many sma 
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actly alike except for a, 
the grid circuit of tube T é 
by these changes we obtain first 4 
“contact-amplifier”, then a photo-rela) 
and finally a_ time-delay relay. 
course, all of these circuits OP@s: 
from d.c. power supplied by batten 
In next showing how to use a.c. BS” ” 
of d.c. supply, we will see that the “ 
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UP0sE your job depended on the accu- 
racy with which you could—by watch- 
iclock—time an operation that must 
wry one half-second either way. How 
you think your clock-watching eyes 
id feel, and what would your fatigue 
re show, as the day wore on? 

l electronic timers—and the electron 
s that make them work—did no more 
iftee human beings from such nerve 
i, they would rank high on the indus- 
front, But they do far more than that. 
 instance— 

Here at RCA, we must carefully clean 
many small parts that go into every 
We build. Otherwise the tube’s per- 
uncé may he faulty at final test and 
luhe must therefore be rejected, result- 
= loss of valuable time, materials, 
acilities. One of the cleaning opera- 





How to use an 


RCA Electron & 
for a Stop Watch 





tions involves heating the parts by radio 
frequency currents which must be very 
closely time-controlled. It used to require 
a trained girl, timing herself by a clock, 
to operate the controls by hand. Now, two 
electronic timing circuits do the “dirty 
work” instead. Result: the automatic 
timing control is far more accurate and 
uniform than was possible by manual 
methods; production is faster and of better 
quality, so that fewer tube rejects occur; 
and the trained girl who used to operate 
the controls can now be used elsewhere 
to contribute to increased production. 
The electronic timers for this operation 
were built by us for our use. While they 
are not currently available for sale, RCA 
engineers will gladly recommend electron 
tubes around which your engineers can 
build electronic timers that may greatly 
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Tube. 


improve the accuracy and efficiency of 
your critical timing operations. 
A” 


The a * brain of all electronic 


devices is a tube ... and the fountain- 
head of modern tube development 


is RCA. 


For a fascinating free booklet, Electrons in 
Action at RCA, write Room 471, RCA Victor 
Division, Rapto CorPoRATION OF AMERICA, 
Camden, N. J. 


The RCA vacuum firing con- 
trol uses two circuits to time 
the ‘‘on” and ‘“‘off’’ periods. 
Each period can be controlled 
in 10 steps by separate dials 
over a range of to 20 sec- 
onds. Duration of ‘‘off’’ and 
“on’’ periods is easily changed 
in processing parts of different 
sizes. Electronic timing 
controls can benefit many in- 
dustries in replacing manual 
control of cyclic operations. 
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method is used for any one of these 
circuits. 

If we substitute a.c. supply to the 
photo-relay of Fig. 5, the result in Fig. 
8 shows that we have used a 
transformer, whose three secondary 
windings, A, B and C, have replaced 














cam B 
— 60cyclés - 


FIG.8 
the three batteries. The 5 volts (rms) 
of winding A heats the filament just 
as effectively as the 5-volt A-battery. 
However, although winding B fur- 
nishes a complete a.c. wave of voltage 
(so that point 2 is alternately more 
positive and more negative than point 
1, as shown in Fig. 9), winding B 
can force current through relay Z 
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Phototube is dark 

and tube T only during those half- 
waves when 2 is more positive than 1. 
(During the other half-waves N, 
shown in Fig. 9, the rectifying action 
of tube T prevents current flow. Since 
relay Z is now energized by only half- 
waves of the a.c. supply, it tends to 
chatter unless some device is added 
to the circuit to help, such as by adding 
C2 in Fig. 8. Capacitor C2 charges 
to the voltage across relay coil Z 
while T is passing current, then C2 
discharges during the next half-cycle, 
maintaining partial voltage across Z, 
as shown in Fig. 9. 


An A.C. Phoioelectric Relay 


As shown by the above example, 
whenever a tube is used in an a.c. 
circuit, we must check to see what 
happens during each half-wave sepa- 
rately. So, in studying the grid cir- 
cuit of tube T (supplied by trans- 
former winding C in Fig. 8), let us 
first consider that half-wave when 
windings B and C have the polarity 
shown (which is also the half-cycle 
marked M in Fig. 9). If phototube P 
is dark and passes no current, there is 
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no current flowing through RI, and 
grid G is at the same potential as 
point 3; since point 3 is much more 
negative than K (cathode), tube T 
passes no current, even though its 
anode is positive during this half- 
cycle. However, if enough light shines 
on phototube P, it passes current 
through R1, so that most of the volt- 
age of winding C now appears across 
Rl. The grid G (forgetting R3) is 
brought so near to the same potential 
as cathode K, that tube T now passes 
current during this half-cycle M, and 
picks up relay Z. 


The Use of Grid Current in A.C, 
Circuits 


Is there any current flowing through 
R3 and the grid of tube T, in Fig. 8? 
During half-cycle M (Fig. 9) the 
grid G is always more negative than 
cathode K, so no current passes from 
grid to cathode or through R3. How- 
ever, during half-cycle N the voltage 
of winding C forces a tiny current to 
flow from point 3, through R1, R3, 
and from grid to cathode of tube T, 
to point 1. (R3 is a protective resistor, 
to limit the amount of grid current 
to a safe value.) No current can pass 
downward through phototube P, for 
this tube also acts as a rectifier and 
refuses to pass current cathode-to- 
anode even when illuminated. Notice 
that grid current can flow (from grid 
to cathode of tube T) during half- 
cycle N but cannot flow during half- 
cycle M, for current never can flow 
from cathode to grid. Many a.c. cir- 
cuits make use of this feature, which 
is called “grid rectification.” In the 
photo-relay of Fig. 8, a capacitor Cl 
is often used in place of Rl, and be- 
comes charged by the flow of grid 
current during half-cycle N. Its charge 
holds the grid G very negative during 
M; however, if phototube P is illu- 
minated, it passes enough current dur- 
ing M to discharge Cl and bring the 
potential of grid G close to K, letting 
tube T pick up relay Z. 


3—An A.C. Time-Delay Relay 


To convert the time-delay relay of 
Fig. 7 for a.c. operation, as shown in 
Fig. 10, the transformer replaces the 
batteries, and C2 is added as before; 
the connection to Rl and Cl is moved, 
and R2 is added. With switch S closed, 
during half-cycle M the voltage of 
winding C forces current to flow only 
through R2 and switch S to point 3; 
during half-cycle N the current flows 
through R2 in the opposite direction. 
Also, current now flows from 3 
through S, R1 and through tube T 
(grid to cathode) to point 1. Most of 
the voltage of winding C appears 
across Rl, and charges Cl to this 


Electrical Contracting, February @* 

























same voltage. During the next hal. 
cycle, when “grid rectification” pp, 
vents current flow through Ri inj 
reverse direction, C1 loses a very am 
part of its charge by forcing 
to flow through R1 (from 4 towap 
So as long as S is closed, the volun i 
across R1 alone keeps grid G so nen. 
tive that tube T passes no current 

In Fig. 10, when S is opened, oy 
rent through R2 stops instantly; 
point 4 is at the same potential 
cathode K. Voltage still req 
across Rl while Cl graduz 
charges through R1; this RI yol 
keeps grid G more negative thar 
After the desired time delay (a 
mined by the size of RI and 
the voltage across R1 has becog 
small that grid G is near the, 
potential as cathode K, and tab 
passes enough current to pick” 
relay Z. If S is reclosed, relay Zmy 
drops out instantly. (If C2 is lapeay 
enough, its stored energy may kd 
sufficient to keep relay Z energize 
for many cycles after tube T stop 
passing current. ) 

If R1 and Cl of Fig. 10 are mak 
small enough, the voltage across Rl 











disappears quickly; the opening d ligh 
switch S causes almost instantane® stat 
pick-up of relay Z. The circuit of Fig lig 


10 is thus changed from a time-deli : 
relay into a contact amplifier— the a¢ 
equivalent of Fig. 6. 
Fig. 11 shows the circuit of a time 
delay relay which is manufactured i 
general-purpose use in industry; a 
includes a provision (by turning P 
for selecting the length of time del 
The circuit ‘starts its time-delay acim 
at the instant switch S is closed; 
the end of the desired time delay, ® 
1 picks up relay CR1 whose com” 
may be connected to close some Su 
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circuit, or to,epen that circuit if pre- 
ferred. ~ 

In Fig: 11, the power supply is 115 
volts, 60 cycles, a.c., and the auto- 
transformer (at left) increases this 
to 230 volts for use in the circuit of 
tube 1. A separate transformer wind- 
ing A supplies the low voltage for 
heating the filament of tube 1. Notice 
here that tube 1 has a separate cathode 
(connected to point 4) which is indi- 
rectly heated; there is no electrical 
connection between the filament and 
the cathode; the red-hot filament heats 
the cathode so that the current’ flows 
through tube 1 from its anode to the 
heated cathode. 

The current which picks up or 
energizes relay CR1 must flow from 
point 6, through CR1 and tube 1 to 
point 4, and through switch S to point 
5. Therefore, the closing of S makes 
it possible for tube 1 to pass current, 
but not until the grid of tube 1 reaches 
a potential which permits this cur- 
rent to flow; we will see that the 
grid potential of tube 1 prevents the 
flow of this current until the end of 
the desired time delay. Reopening S 
drops out CR1 and resets the circuit 
for the next time-delay operation. 

Even while S is open, the grid cir- 
cuit of tube 1 is in action. During 
those half-cycles when point 6 is more 
positive than point 5, current can flow 
only through R3 and P1; no current 
flows through tube 1. However, dur- 
ing each half-cycle when 5 is more 
positive than 6 (and S is still open), 
current flows from 5 to the slider of 
Pl, through R1, from grid to cathode 
of tube 1, to 4, through R2 to 6. 


Circuit Performance During a Long 
Time Delay 


First turn P1 so its slider touches 
at point 5; the entire voltage between 
5 and 6 (230 volts) now forces current 
through the Rl-grid-cathode-R2 cir- 
cuit. Since the 3-megohm resistance 
of Rl is so much greater than any 
other resistance in this circuit, as 
much as 200 volts appears across Rl, 
and Cl becomes charged by this volt- 
age. Here 200 volts is the effective 


(or rms) value of this a.c. voltage 
wave, but capacitor Cl charges to the 


crest value (V2 X 200) or about 280 
volts. During the next half-cycle, the 
grid-rectification of tube 1 prevents 
any reverse flow of current; Cl loses 
only a very small part of its voltage 
by discharging through Rl. So, as 
long as switch S remains open, about 
280 volts is steadily maintained across 
RI, so that the point-7 enl of R2 is 
280 volts more negative than the point- 
8 end. 

At the instant switch S closes, con- 
necting cathode 4 to point 5, the charge 
on Cl is holding the tube-1 grid at a 
potential 280 volts more negative than 
the cathode. However, Cl now con- 
tinues to discharge through R1, so the 
grid potential becomes less negative, 
or rises as shown in Fig. 12. After 
about one second delay (which is the 
longest time delay for which this cer- 
tain relay may be set) the grid poten- 
tial becomes so close to the cathode 
potential that tube 1 begins to pass cur- 
rent, which quickly increases to the 
amount required for the pick-up of 
relay CRI. 

Now turn P1 so its slider touches 
at point 9; only the voltage between 
9 and 6 (about 130 volts) now forces 
current through the R1l-grid-cathode- 
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R2 circuit. About 115 volts is apy 
across R1, and Cl charges to the 


value (V2 X 115) or about 160 y 
as shown at H in Fig. 13, Soy 
7 is being kept 160 volts more neg: 
than point 8. ° 

When switch S closes, the 
tube 1 is held negative by the 


voltage across potentiometer PJ 
influences the grid potential. As shgy 
in Fig. 13, the alternating voltage 
across P1 subtracts from the dite 


Time dela 

















voltage across Cl, so that the grid pp 
tential is raised to within 20 volt of 
the cathode potential. After a fim 
delay of only four cycles, or 1/15 se 
ond, the decrease of Cl voltage hus 
raised the grid potential so closet 
the cathode that tube 1 passes cutrent 
and picks up relay CRI. i 

Obviously, if Pl is set at a midde 
position, the resulting time delay wil 
be about halfway between the longet 
value (Fig. 12) and the shortest vali 









(Fig. 13). Fig. 14 illustrates such: 
condition. 
The Thyratron Tube For Greate 


Current 


All the circuits so far described ut 
a high-vacuum tube whose cathode i 
heated; the current flowing throug! 
such a tube is usually only a small fra 
tion of an ampere. When a great! 
current is needed, to pick up a large 
contactor instead of relay Z, a thy 
ratron tube may be substituted in’ 
circuit which uses a.c. supply, st 
as Fig. 8 or Fig. 11. The thyratr 
uses a heated cathode, and has an ano 
and grid much like the high-vaculll 
tube. However, instead of a hi# 
vacuum inside its enclosure, the tly 
ratron has a vapor of mercury of 4 
gas; the anode-to-cathode curtét 
through such a tube may be as much 
as a hundred times greater than the 
current of a similar high-vacuum t 
The symbol for such a vapor-filled tube 
includes a dot. : 

Such a thyratron is sometimes 1 
in the time-delay circuit of Fig. ® 
and the coil of CR1 is then dé 
to pick up at a greater current, 
as one-tenth ampere. 


Te 





Improved lighting, obtained with 
Alzak Aluminum Reflectors is definitely con- 
structive and important to war industries. 
Better light means better sight which, of 
course, means increased efficiency—more ma- 
teriel for our armed forces. Using aluminum 
requires no more man-hours of labor; may 
even save on fabricating and installation 
time. 
Let’s review the advantages offered by Alzak 
Aluminum: Reflecting surfaces meet the re- 
quirements of every lighting job, diffuse or 


specular, and combinations of the two. Reflec- 
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tor shapes can be exactly what are needed for 
putting light where you want it; aluminum 
places no limitations on reflector shapes. The 
glass-like hardness of the Alumilite finish (proc- 
ess patented) makes cleaning easy, assures long 
life with continued high efficiency. 

Alcoa does not make reflectors, only the 
aluminum sheet from which reflectors are 
formed. Ask your regular manufacturer of light- 
ing fixtures about Alzak Aluminum Reflectors 
for essential war uses. 

ALUMINUM Company OF AMERICA, 1946 Gulf 


Building, Pittsburgh, Pennsylvania. 


ALUMINUM. 
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Fluorescent Fixture 


This new model HF-235R industrial fluorescent lighting 
unit uses two 100-watt lamps and is of the same basic 
streamlined design as the recent 40-watt lamp models. 
Suitable for individual or continuous-row mounting, it may 
be suspended by direct chain suspension, direct conduit 
mounting, messenger cable-clamp assembly, or surface 
mounting with bolt or lag screw. The top housing encloses 
the ballast for protection, and hanging flexibility is assured 
through one-half inch knockouts located on 24-, 30-, 36- 
and 473-in. centers. Chain-hanging brackets are also built 
into the top housing. Sylvania Electric Products Inc., 
Salem, Mass. 


- 









SYLVANIA FLUORESCENT UNIT 





Fluorescent Unit 


The new “War- 
rior” fluorescent lu- 
minaire is designed 
for use in general 
offices and drafting 
rooms. Individual 
units are available 
either for pendant, 
or ceiling-mounting, 
which also can be 
used in a continuous 
line. All types are 
wired with 110-120 
volt, 60 cycle, high 
power factor, tulamp 
ballasts, lampholders, CURTIS FLUORESCENT UNIT 
starter sockets and 
FS-4 starters. They use four 40-watt, 48-inch fluorescent 
lamps. The pendant unit is 14-in. wide, 483-in. long; sus- 
pension ceiling to bottom of unit 413-in. The ceiling 
mounted unit is 14-in. wide; suspension ceiling to bottom 
of unit, 84-in. overall. Starters are located on top of fixture 
channel and may be reached without removing any other 
fixture parts. This new unit complies with latest WPB 
limitations on the use of metal. Curtis Lighting, Inc., 
6135 West 65th Street, Chicago 38, III. 
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THESE ANNOUNCEMENTS of new equipment are necessarily brief, 
more detailed description, sizes, prices and other data write to the 

facturers' advertising departments, tell them in what issue of ELECTRICAl 
CONTRACTING you saw the item and they will send full details ¢o yor, 


EQUIPMENT NEWS 


Capacitor Plugs 


These new fiex- 
ible capacitor 
plugs can be in- 
serted into any 
convenient plug- 
in opening along 
a bus duct run. 
They can be 
mounted at the 
centers of the greatest load areas or can be moved about 
as the load areas change. Capacitor plugs are an integral 
unit consisting of 60 ampere 3 pole fusible switches, or 15 
to 50 ampere circuit breakers connected ahead of 3 pole 
single unit capacitors having discharge resistors. They 
are made for 230 or 460 volt 60 cycle service im capacitor 
ratings of 1 to 15 kva. To facilitate pull-chain operation 
from the floor, the plugs have operating mechanisms of 
special design placed on hinged covers over the protective 
devices. Louvered screw-on covers are provided over the 
capacitor units. Bull Dog Electric Products Co., 7610 Jos. 
Campau Ave., Detroit, Mich. 





BULLDOG CAPACITOR PLUGS 



















Lamp Safety Guards 


These lamp retaining safety guards are for two 40, thret 
40, and two 100 watt fluorescent fixtures. They prevett 
lamps that are accidentally left in or jarred into an unlocked 
position from falling. Each lamp is completely cradle 
and restrained so it cannot shift downward enough to clear 
lampholders (sockets) and, therefore, axial movements 
impossible. Each guard is provided with clips made t0 
slide over the material thickness of the average non-metallt 
reflector. When used on steel reflectors, clips can be 
pinched or squeezed together, so that they will remain # 
place. To attach safety guards, remove reflector from 
wiring channel, insert clips through socket holes and slide 
them back over the reflector material. Wheeler Reflector 
Company, 275 Congress Street, Boston, Mass. 
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WHEELER LAMP GUARDS 
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Fluorescent Fixture 


A new fluorescent 
unit for commercial 
use, built according 
to specifications of 
the Utilities Re- 
search Commission. 
The fixture, desig- 
nated as URC-448, is 
made for four 40- 
watt lamps, with 
translucent diffusing 
glass panels at side 
and bottom. Unit complies with latest WPB limitations on 
the use of metal. It is for flush-to-ceiling, pendant or con- 
tinuous row mounting. Glass panels are readily removed 
for cleaning and servicing lamps, and wiring is accessible 
from below. It is available with conventional type ballast 
and starters, or with “Insta-Lite”, which combines func- 
tions of ballast and starter, providing instantaneous lighting. 
The Spero Electric Corporation, 18222 Lanken Avenue, 
Cleveland, Ohio. 


SPERO FLUORESCENT UNIT 


Microphone Control Box 


This new Model 
P566 relay and busy 
signal control box is 
connected to micro- 
phones in Execu- 
tone’s rack and panel 
amplifier sound sys- 
tems. Installed with 
microphones in such 
locations as guard 
houses, reception 
desks, telephone 
switchboards and at 
plant broadcasting 
centers, it coordi- 
nates the operations 
of multiple micro- 
phones and provides 
an instantaneous 
method of cutting 
in on central plant 
sound systems. Busy signal light eliminates interruption 
from other microphones in the same system. Suitable for 
wall mounting, the unit is housed in gray metal cabinet, 
63-in. high, 23-in. wide and 13-in. deep. Connections are 
made to terminal strips located inside the case. Executone, 
Inc., 415 Lexington Avenue, New York, N. Y. 





EXECUTONE CONTROL BOX 


Midget Switch 


This new Acro-Snap midget switch, built on the rolling 
spring principle, is being made to the maximum dimension 
of 14-in. It is %-in. wide, %-in. thick and weighs less than 
an ounce. All component parts are non-corrosive. The 
switch is designed for actuation from either the top or the 
bottom. It is adapted to electronic control devices, machine 
tools, aircraft and electrical appliances. Both the snap- 
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action spring itself and center blade are made of beryllium 
while the base is of bakelite. It is furnished in single bole 
normally open, normally closed, and double throw with both 
pre-travel and over-travel provided. Acro Electric Cop, 
pany, 1338 Superior Ave., Cleveland 14, Ohio. 








ACRO MIDGET SWITCH 


Fluorescent Fixture 


A new eggcrate- 
louvered luminaire 
conforming to latest 
WPB metal limita- 
tions has been an- 
nounced. Known as 
the Futurliter, it is 
for use in offices and 
drafting rooms in 
war plants. It is of GUTH FLUORESCENT FIXTURE 
the open type con- 
struction. Designed for close-ceiling or ceiling-suspensiol, 
it can be mounted singly, or end-to-end in continuous fils 
for 50 to 75 foot-candle installations. Each 48-in. unit ca 
be had for use with either two or three 40-watt lamps. I 
is available with conventional ballasts with starter switehé 
or with the new Quick-Liter ballast which uses no starlet 
switches. The Edwin F. Guth Company, 2615 Washington 
Ave. St. Louis 3, Mo. 


Protected Motor 


Form J, general purpose, open 
rated motors in a new protected 
design are available in sizes from 
14 to 15 horsepower. The upper 
half of the end bracket is closed 
to minimize the possibility of 
dripping liquids or falling solids 
entering the vital parts of the 
motor. Two fans located behind 
the bearing brackets draw cool- CENTURY MOTOR 
ing air through the bearing Re . 
bracket openings, around the bearings, across the windings 
and to the air passages between the outer surfaces © 
magnetic core and the frame—the heated air being 
through openings at the side and bottom of the frame. 
tury Electric Co., 1806 Pine Street, St. Louis 3, Mo. 
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STALLATION 






The Monitor Controller Company | 


GAY, LOMBARD and FREDERICK STS. @ BALTIMORE-2, MARYLAND 


Branch Offices: BIRMINGHAM, ALA. « CHATTANOOGA, TENN. « BOSTON, MASS. « PHILADELPHIA, PA. « CHICAGO, ILL. « CLEVELAND, O. 
COLUMBUS, 0. « DETROIT, MICH. KALAMAZOO, MICH. « LOS ANGELES, CAL. « BALTIMORE, MD. « NEW YORK, N. Y. 
CINCINNATI, O. * HARTFORD, CONN. 


Canadian Affiliates: RAILWAY AND POWER ENGINEERING CORPORATION, LTD. *« TORONTO, ONTARIO, CANADA. 









Jol 


Monitor can serve you TWO ways! 


If your requirements call for standard equipment ... A.C. or 
D.C. Contactors, Motor Starters and Controllers, Push Button 
Control Stations, Rheostats, Resistors, Speed Regulators, etc... 


Monitor quality-built equipment will meet your most exacting 


—L— 


SAAN 


specifications. 


OR—if you require a complete custom-built control unit, Monitor 


engineers will design and build the unit to do the specified job. 


Monitor custom-built units are fabricated from standard parts... 


a procedure that gives you appreciable advantages in cost and 


performance. 
f? o j 3 
Crec$y Monitor. 
~. AUTOMATIC MOTOR CONTROL 


It pays dividends in performance. Consult 
the Monitor Field Engineer nearest you. 





Monitor Controls for air-conditioning apparatus 
in the Municipal Court House, Washington, D. C. 






BUFFALO, N. Y. e ST. LOUIS, MO. « WASHINGTON, D.C. « HOUSTON, TEXAS. 
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Fluorescents Reduce 
Accounting Errors trrom pace 43] 


operate it and the adjacent fixture. 
The side offices (which are open above 
a four foot partition and adjacent to 
the public aisle) are equipped with 
the same type fixtures although in- 
stalled at right angles to the main-aisle 
continuous row troffers. Three fix- 
tures were mounted end to end in suc- 
cessive rows. 

Readings on a light meter show that 
lighting intensities range between 45 
and 50 foot-candles of maintained 
illumination in the back, low-ceiling 
area. The flush glass diffuser plates 
measure 16 feet 74 inches from the 
floor. The two continuous-row aisle 
troffers are spaced 9 feet apart. The 
three fixture row units on the side are 
spaced on eight foot centers and ter- 
minate four feet from the wall at one 
end, six feet from the continuous aisle 
troffers on the other end. 

This same pattern of continuous row 
lighting, parallel to aisles with side 
office fixtures mounted at right angles 
with three or four fixtures end to end 
(depending on available space) is used 
throughout the ground floor areas. The 
effect on the eye is very comfortable. 
The contrast provided by the dark 
veneer wood on the tellers’ partitions 
and on the building columns, with the 
balance of walls, ceilings and floors 
finished in a light shade, give a very 
pleasing effect. 

On the second floor, where most of 
the accounting is done, a broken-con- 
tinuous row scheme is used. Because 
of building construction the continuous 
installation of flush fixtures could not 
be carried out. Units of four single 
tube 40 watt fixtures are mounted end 
to end with a three foot break in be- 
tween because of building construction, 
and then another unit of four fixtures, 
and so forth across the width of the 
building. Center distances between 
rows measure five feet. Ceiling height 
is 13 feet 2 inches. Here again the 
maintained intensity is 50 foot-candles. 
Columns, walls and ceilings are finished 
in a dull white paint with a high reflec- 
tion factor and with no glare. 

It is interesting to note that total 
lamp wattage is the same as before, 
but foot-candles have been increased 
by 100 percent. 

The Robinsons, Ralph and Roy, have 
been doing a fine job of selling and 
engineering many relighting and new 
lighting jobs both commercial and in- 
dustrial. They have also figured prom- 
inently in electrical war construction 
in that section of the South. 
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Fundamentals of 


Electronic Tubes  jrroy PAGE 


cury pool and consequent heating of 
the mercury pool also account for 
some electron emission. The are drop 
across a typical mercury are tube js 
from 10 to 20 volts. 


B. Ignitron Tube 

The construction of a typical ignitroy 
sealed-off type tube is shown by Fig, 
31. 

A spark is caused at the junction of 
the ignitor and the mercury pools which 
would in turn create a cathode spot 
The igniter functions in the tube as 
a spark plug does in the cylinder of g 
gasoline engine. 

This ignition method creates the 
cathode spot and current conduction in 
a few microseconds. There is no delay 
when the tube is placed into service, 
It does not require a keep-alive-are 
which is usually associated with the 
conventional mercury pool tubes 
After the arc has once been initiated, 
the tube will conduct current to the 
end of the particular half-cycle of 
voltage, at which time the reverse line 
voltage potential will reduce the cur- 
rent to zero and extinguish the arc 
discharge and cathode spot. The tube 
must be reignited for further current 
conduction and it can be precisely 
controlled by relatively small current 
impulses in the igniter circuit. 

As the current conduction time cat 
be definitely controlled to a fraction 
of a cycle and as the tube is not limited 













Porcelai 
he war tit 
her critic 
wat, po! 
vantages 
nowledge 
pst—ease 


in frequency of operation as a com pPance t 
ventional switch or contactor is Ti se porcel 
ited by inertia of the moving parts, this tome : 
tube is widely used and is very superior atio 


to a single pole contactor for current #FMits to 


control in seam of spot welding 
The tube is water cooled. Fig. 0 ® 
shows typical duty cycles and com Bij 
pares the short time and i percent 
averaging time current ratings. The 
duty cycle is a measure of how hard 
the tube is worked. It expresses the 
ratio of the current conduction tim 
to a specified period of time known # 
the averaging time. The averagili 
time is a fixed time period set by 
the manufacturer on each type of tube 
In case of trouble the unit tube 
replacement expense is low a8 
trouble may be segregated to a single 
tube and not to the complete rectifiet MO ; 
The efficiency of some rectifier H 
approaches 98 percent which is supe 
to rotating conversion machinery. 
is also quiet. Some ignitron rect 
assemblies have been built for an® 
put of 5000 amperes at 600 volts. 
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Porcelain Protected Wiring Systems fit into 
irrent He war time picture perfectly. With steel and 
cisely Biter critical materials drafted for implements 
irrett HM war, porcelain continues to prove the many 
vantages of non-metallic wiring. Today the 
wwledge of porcelain dependability—low 
mited ease Of installation—safety and corrosion 
con Stance is more widespread than ever before. 


; lim . : mH 
: this Mt porcelain to help in the critical material 
perio servation program. At the same time get the 


srrent @eelits to yourself and for your customers— 
Iding. liberal adequacy and capacity—save main- 
g. 3) Bunce—make each job a more profitable one 
com Fink of the value of porcelain for those 


Bi wousands of peace time jobs ahead. 


‘hati fio details write to any of the companies listed 
es the Below, 

- time 
wn a8 
aging 
et by 
tube. 
- tube 


x ILLINOIS ELECTRIC PORCELAIN CO. * PORCELAIN PRODUCTS, INCORPORATED 
Macomb, Ill. Findlay, Ohio 


*SPECIALTY PORCELAIN WORKS SUPERIOR PORCELAIN COMPANY x UNIVERSAL CLAY PRODUCTS COMPANY 
East Liverpool, Ohio Parkersburg, W. Va. Sandusky, Ohio 


MODERN PORCELAIN PROTECTED WIRING SYSTEMS 
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If THE MEWS 


JAE! BEGINS 
POSTWAR STUDIES 


The postwar picture from the electrical 
inspector’s viewpoint is being very care- 
fully scrutinized by the International 
Association of Electrical Inspectors. Fol- 
lowing the appointment of a Postwar 
Planning Committee by President Bowry, 
subcommittees were designated and sub- 
jects for investigation assigned. 

The first direct action of this Com- 
mittee was the laborious, yet vitally im- 
portant, task of sifting through the num- 
erous suggestions offered by the mem- 
bers. After all suggestions were care- 
fully weighed, eight were selected as the 
subjects of greatest importance for im- 
mediate postwar consideration. Each 
subject was assigned for further study to 
a subcommittee, chairmanned by a member 
of the Postwar Planning Committee. 
Some of these have already been staffed; 
others have yet to be completed. The 
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"Very pretty, Miss Logan, but we splice wire a 


individual subcommittees and their chair- 
men are as follows: 

Development of [AEI—chairman, M. F. 
Cody, New York 

Sales Contrdl—chairman, Wm. A. Cyr, 
San Francisco 

The N. E. Code, Maintaining It and 
Keeping It Up to Date—chairman, Wm. 
A. Haig, Milwaukee; members—George 
Andrae, Milwaukee and M. H. Hedges, 
Washington, D. C. 

Uniform Codes—chairman, A. M. Mc 
Lean, Portland, Oregon 

Reinspections—chairman, V. C. Moul- 
ton, Denver; members—Wm. A. Haig, 
Milwaukee and George Welman, New 
Orleans. 

Substitute Materials and Methods— 
chairman, R. B. Shepard, New York 

Increased Load on Inadequate Systems 
—chairman, J. Hyde Stayner, Salt Lake 
City, Utah. 

Education of the Inspector—chairman, 
George Welman, New Orleans. 
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With this as a starting point, the sub. 
committees are all set to go and solicit 
any suggestions and aid that member 
might be able to offer. Once each si}. 
ject has been thoroughly investigated , 
definite program of action will be mapped, 


RESTRICTIONS ON COPPER FoR 
FUSES & WIRING DEVICES REMOVE) 


Restrictions on the use of copper ani 
copper base alloy in renewable electri 
fuses and electrical wiring devices har 
been removed by the War Production 
Board. Steel has been used in the mam- 
facture of these products under the pr- 
visions of Orders L-161 (Electric Fuses) 
and L-277 (Electric Wiring Devices) 
since issuance of the orders in Augus, 


1942, and April, 1943, respectively, Thes 
The return to permitted use of copper ‘ite 
and copper base alloy, effected by ament- / 
ed versions of both orders, will result Swit 
in a considerable saving in man-hours, in- 
creased production, and more satisfactory Th 
products. Production of electric fuses ha § Fron 
been seriously curtailed by the addition! § tive , 
screw machine time required to proces The | 
steel, and by the difficulty in obtaining . 
prompt deliveries of steel rod. Wiring Eac 
devices made from steel corrode after The k 
a few week’s use, it has been found, ani sae 


become inoperative. 

Control over the distribution of th 
products remains unchanged, except that 
a rating of AA-5 or higher is required 
instead of a rating of A-1-j. This change 
is made to confornr with over-all changes 
in the rating structure. 

Non-renewable fuses are still subject 
the restrictions on the use of copper aml 
copper base alloy. x 






















MOTOR EQUIPMENT REPAIRMAI 


ADDED TO CRITICAL LIST — 


“All-around repairman of ¢lectit 
motor equipment” has been added 10 
list of critical occupations compiee 
the guidance of National Selective Serr 
ice by the Man Warpower Commission 

Holders of critical occupations it 
tial industries are eligible for occupa 
deferment from military service, 
special appeals procedure is provi 
their employers when such work 
scheduled for induction by loc 
boards. Critical occupations afe 
mined by shortages of skills so a 
to impede or threaten to impede wat P 
duction, by length of training and expe 
ence necessary for qualification, 
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IKE MOST other manufacturers, we have had to strain our facilities to the 
utmost to supply the demands of the present emergency. While some of the 
products we are producing for war purposes are “special,”? much standard @é 
Electrical Equipment has fitted perfectly into the war picture. And, where prior- 
ities permit, we are still manufacturing for non-war use. ... At the same time, 
FOR we have found it possible to continue with the development of new products. .. . 
MOVED So, when Victory comes, we will be able to turn at once to the production of 


‘aia equipment for industrial, commercial and residential use. 
electric 
es have . 
oduetio Among the new A) Products now available are 


le manu- 


. KLAMPSWITCHFUZ SWITCHBOARDS 


August, 
ely. These are assembled of standard units of similar or tion the switch blades make pressure contact with the 


= varied capacities, in either Dead Front or Safety Type slots in the base, and are thus drawn tightly together 
tI reset @ SWitchboards. at the fuse contacts. This, with the silver-plated con- 
ours, in- tact parts, assures low-resistance to current flow. 

isfactory The face appearance of both is identical. The Dead 





‘uses has ©=Front type is open at the rear, which requires a protec- Switch and fuse are combined in one unit, so that 


dditiod § tive grill to prevent access to current-carrying parts. accidental contact with live parts is impossible when 
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taining The Safety Type is equipped with steel doors at the rear. the door is closed. 

Wiring Each @ Klampswitchfuz unit is of the hinged type. @ Klampswitchfuz units are made in capacities of 30 

de vo The basic design is that of the knife switch—that is, the to 1800 amperes, inclusive, 250 volts AC and DC, and . 
und, a insertion of a blade into a contact clip. In the ON posi- 30 to 600 amperes, inclusive, 575 volts AC, in 2, 3 and 4 a 
- of the pole types, single and double throw. They are approved e 
sept that by Underwriters’ Laboratories, Inc., as operating switches ‘ 
required for 600 amperes and less, 250 volts AC and DC, and 200 

s change amperes and less, 575 volts AC. All other capacities are 

- approved as discennect switches only. 

pe @ Klampswitchfuz Switchboards are completely as- 


sembled at the factory, and shipped ready for connec- 
tion of main feeder and branch circuit cables. 





For the latest Engineering Data on (f) Switchboards 
consult an @® Sales-Engineer. By long experience, 
he is competent to help Architects, Engineers and 
Specification Writers in problems of designing and 
specifying electrical. installations. Write for name 
and address of the one nearest you. No obligation... 
Frank Adam Electric Co., Box 357, St. Louis, Mo. 


ELECTRICAL PRODUCTS 
for War industry 


X FRANK ADAM ELECTRIC CO. 


B\ ST.LOUIS, MO.U.S.A 
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inability to be filled satisfactorily through 
upgrading, and by the necessity of the 
job to the maintenance of achievement 
of war production schedules. 


S. J. O'BRIEN ELECTED PRESIDENT 
OF NEW YORK ASSOCIATION 


S. J. O’Brien, president of S. J. O’Brien, 
Inc., well known electrical contractor, 
was elected president of the Electrical 
and Gas Association of New York Ince. 
at its annual meeting held on January 19. 

Other officers elected were: first vice- 


president, T. F. Barton, vice-president 





S. J: O'BRIEN 


General Electric Company; second vice- 
president, T. H. Joseph, president, E-J 
Electric Installation Co.,; third vice- 
president, Norman L. Myers, Eastern 
Manager, Electric Appliance Division of 
Westinghouse Electric and Manufacturing 
Co. ; fourth vice-president, H. C. Calahan, 
District manager, General Electric Supply 
Corp; treasurer, James A. Sackett, sales 
manager, Kings County Lighting Com- 
pany; secretary, C. A. Norton, sales 
manager, Pierce Laboratory, Inc.; and 
assistant secretary, John W. Walter, Man- 
ager, Eastern Division, Apex Rotarex 
Corporation. 


OSTERBERGER HEADS 
NEW ORLEANS GROUP 


C. L. Osterberger, Louisiana Power & 
Light Co., was elected president of the 
Electrical Association of New Orleans 
at the final 1943 meeting held at the St. 
Charles Hotel. He takes over the duties 
of retiring president J. Otto Kaelin who 
became a member (ex-officio) of the 
executive committee. 

Vice-presidents elected to represent the 
various phases of the electrical industry 
include: P. E. Lehde—executive vice- 
president; O. P. McCord—wholesalers, 
utilities, manufacturers ; F. Stern—refrig- 
eration; W. J. Barnes—electrical contrac- 
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tors; L. C. Reed—air conditioning, venti- 
lation; and J. W. Schroeder—radio. 
Other officers are: J. R. Guidroz, secre- 
tary; I. W. Tufts, treasurer; and W. E. 
Clement, director of publicity. 

Executive Committee members are: 
Rudolph Viener, W. B. Meek, E. N. 
Avegno, W. B. Wands, A. B. Lindauer, 
C. S. Green, N. Braselton, Paul Hogan 
and J. Otto Kaelin (ex-officio). 


SHEPARD RETURNS TO 
UNDERWRITERS’ LABORATORIES 


Robert B. Shepard resigned December 
31, 1943 as assistant director of the Con- 
servation Division of the War Produc- 
tion Board, Washington, to devote 
full time to his regular position as chief 
electrical engineer of Underwriters’ Lab- 
oratories at its New York office, 161 Sixth 
Avenue. 

Mr. Shepard’s duties while he was on 
loan from the Laboratories were to set 
up programs for simplifying products 
so as to release critical materials and man- 
power for the war effort. He will con- 
tinue to serve as the Division’s represen- 
tative in contacts with the American 
Standards Association. 


LIMITATIONS ON WIRE, CABLE & 
CABLE ACCESSORIES WITHDRAWN 


Withdrawal of the limitation on the 
effective period during which sellers oth- 
er than manufacturers were permitted to 
adjust their maximum prices on wire, 
cable and cable accessories if they were 
based on lower supplier’s prices than 
those in effect to them on October 15, 
1941, has been announced by the Office 
of Price Administration. 

This action provides a measure of re- 
lief to those sellers whose prior cost in- 
crease could not be reflected in their 
selling prices under the more rigid lim- 
itations of the former provision. 

Under this action the seller is al- 
lowed to increase his base date (October 
15, 1941) selling price by the same per- 
centage as the supplier increased the 
price to him. 

Sellers who desire to make such ad- 
justments are required to report to OPA 
(1) the name and address of the im- 
mediate supplier as well as the manu- 
facturer of the item, (2) a description of 
the item, (3) the supplier’s price on the 
base date, had a purchase been made, 
and. the date such price became effective, 
(4) cost upon which seller’s base date 
selling price was calculated and period 
during which cost was effective, (5) sell- 
er’s net price in effect on base date and 
date such price became effective, (6) 
seller’s maximum price and the class of 
purchaser to which each price applied. 

(Amendment No. 5 to Revised Price 
Schedule 82, effective December 239, 
1943.) 



























NEW ELECTRICAL CODE 
FOR NEW YORK CITY 


The City of New York adopted a 
Electrical Code on December 27, 199, 
new section on fluorescent lighting 
pears in this Code which may 
the pattern for code rules in other mums 
palities. The section reads ag f 

§ B30-125.0 Fluorescent tube” 
lighting fixtures—a. General—1 
type of fixture is designed for 
illumination purposes and utilizes pas 
tube lamps of the electric discharge 
employing mercury vapor as the m 
for sustaining the arc. The arep 
ultra-violet radiation which in ¢ 
transformed into longer wave lengths 
ible radiation by Fluorescent pop 
applied to the inner surface of the 
tube and are energized by control ¢ 
ment consisting of choke coils, § 
formers, resistors, lamp starters, ¢ 
tors, relays and the like, installed » 
the fixture proper, or installed inag 
cabinet outside of the fixture. 

2. Fixtures shall be so designed: 
they may be suspended by chains, 
hangers, mounted on the ceilings or} 
or may be fully or partly recessed 
the walls or ceilings of fireproof or: 
fireproof constructed buildings, : 

3. Fixtures shall be employed on al 
nating current circuits, unless the fixtiem 
are designed and equipped with auxiliare! 
and resistors specially designed and » 
proved for direct current operation. 

4. Fixtures exposed to the weathe, 
moisture, condensation or corrosive vapor 
shall be of weatherproof type. 

5. Fixtures where exposed to hazardow 
atmospheres, shall be of a type especially 
designed and approved for the specific type 
of hazardous atmosphere. 

6. Lamp holders, auxiliaries, series tt 
actors, starters or glow switches, the- 
mally operated switches, transformer, T 
auto transformers, choke coils, capacitor, 












condensers, ballasts, relays, resistors atl Nav 
all other electrical devices or appara chu 
found necessary for the proper operatia ons 
of Fluorescent tube lighting must be d 

a type especially designed and app had 
for the purpose. When any of the abort yigi 
appliances are installed separately the a 
shall have the manufacturer’s name, 0 0 
trademark, ratings and type mumbe, A 
placed on each item. In cases 

the manufacturer places more than ott We: 
of the aforesaid appliances in a. sing trait 
sealed metal case, and known as a serie oa 
starter”, “control unit”, or “a Cc 
the en — or —— —s¢ 
type of unit, number and size 0 

wattage and voltage must be placed “i 
such units in a permanent manner, sot! = ing 
such ee — be visible for i 
spection after installation. 

. All such type fixtures shall be  obgt 


structed, wired and installed so 4 to be 
conform with the following: ; 

b. Fixture construction —1, The desi 
and construction of the fixture s 
such as to secure ample streng 
rigidity. 

2. Fixtures shall be constructed ¢ 
tirely of metal or other materials as 1) 
have been submitted for came ie 
and approved. (Ed. note: Non me 
flectors and other war emergency type 
are covered under separate dep 
bulletins.) Py | 

3. For all surface mounted, suse ‘ol 
type and wall bracket fixtures, the 
sure housing the auxiliaries, am 
within, having a cubic content oF * 
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ONLY AN ELECTRICAL WHOLESALER COULD THUS SPEED WAR PRODUCTION 


weather, 
ive vapors 


Coat pocket “shipment” launched Navy boat 












hazardous 


especially 





ecific ty Rush Trip By Wesco Man For Electrical a oe ie 

. : 2 z WESCO SPEEDS WAR PRODUCTION 
serie Pushbuttons Assured On-Time Christening. * To start production, 2 powder plant 

; F required speci oodlights. Be 
— The champagne bottle was be-ribboned and the compact quoted delivery involved a paralyz- 
stors alg Navy boat stood poised on the ways ready to slide into Massa- ing od ti delay. beg ox Berean 9 
pre chusetts Bay. Suddenly it was discovered that pushbuttons, “floods’——in porte cad. ss 
ist bed  @SSential to the many electrical operations aboard the vessel, * A steel plant under construction re- 
amp " had never been ordered. After a thorough search of the —_— 18 — em a 

e above icin} +43 . . ers. esco déelivere e complete 
ae Vicinity verified that buttons of the right types and sizes were order in 3 days—averting a 9-month 
name, cg wobtainable, there was a confused halt in launching plans. delay. 

2 Be ® 


er, 7 . ; 
Py Arriving at the shipyard in answer to an urgent call, the 


than ot Wesco man went into action; in a few minutes he was on a WESCO SERTES: SEGRE T 





= tain speeding to New York. Early the next morning he was m Sea een 
uxiliay'| back in the yard, his coat pockets bulging with the pushbuttons * By buying large quantities at low 
— —s0 little in size, so vital in importance. Thanks to Wesco’s prices and passing the savings on to 
or lamps small-quantity buyers. 


faced unconventional service the situation was saved and the launch- 
r, sottf ing took place as scheduled. 


Wesco’s uncanny ability to get things done in the face of 
be ci obstacles and emergencies has speeded many a wartime job 
fo early completion. Your present and postwar problems 
will be solved more easily if you employ the services Wesco 
can place at your disposal. 


* By assembling all parts of an order 
in one shipment. 


















Westinghouse Electric Supply Co. 


150 VARICK STREET ..NEW YORK (13), N.- Y. 








TIONAL DISTRIBUTING ORGANIZATION WITH 80 


a 





Tune in John Charles Thomas, NBC, Sundays, 2:30 P. M., E. W. T. 
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Look at the Features 


1. Small in diameter — Saves 
space. 
2. Superaging— Long life, no 
oxidation. 
3. Easy pulling — Hard, 
smooth finish. 
4. Heat resistant — Rated 60 
deg. C. 
5. Free stripping — Speeds 
splicing and soldering 
6. High dielectric strength— 
720 volts per mil, test re- 
sult 
7. Flame proof — Will not 
support combustion 
8. Insulation — Tensile 
strength of 2000 Ib. per 
sq. in., test result 
9. Many colors—Same range 
as Type R wires 
10. Oilproof — Unaffected by 
oils, water, acids, alkalies 
11. Attractive — Retain fine 
appearance 
12. Self-protecting—No braids 
necessary 





LAMENOL Building 
Wire is not a new and 
untried product. It was de- 
veloped before the war and 
has been used in all sorts of 
buildings. What ismore, wires 
with Flamenol thermo-plastic in- 
sulation have been used for a 
much longer time—switchboard 
wife, wire for signal circuits, ma- 
chine tools, etc. It is approved by 
the Underwriters’. 


Flamenol Building Wire is avail- 
able now in sizes 14 to 1,000,000 
CM. (Resins are permitted for 
electrical conductor insulation 
wherever copper is allocated.) Use 
this wire for the war-purpose jobs 
you are handling. It is easy to use 
and will give long service. 


For further information see the 
nearest G-E Merchandise Distribu- 
tor or write to Section W241-8, 
Appliance and Merchandise De- 
partment, General Electric Co., 
Bridgeport, Conn. 


*Reg. U.S. Pat. Off. 
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hundred cubic inches, or less, shall b. 
constructed of sheet steel not smaller 
than no. 20 U.S.S.G. (0.0375 inch, 
Enclosures having a cubic content Of over 
fifteen hundred cubic inches shall be 
constructed of no. 18 U.S.S.G. (05) 
inch) sheet steel— 

(a) Except where the cover of the 
enclosure does not support lamp or stare 
holders, auxiliaries or other equipment, 
but serves only as a cover, no, 20 USSG 
(0.0375 inch) sheet steel or equiyaler 

Equivalent 
may be employed. If fixtures are og. 
nected end to end, the above shall 
to each section of the extended fixture 

(b) Reflectors constructed of aluni. 
num and which may be detached from 
the body of the fixture and employed jp 
close one side of the enclosure, may he 
constructed of aluminum having a thick. 
ness of not less than 0.0312 inches provided 
the auxiliaries or other devices are not 
mounted on the reflector, 

4. Recessed or partly recessed type 
fixtures shall be constructed of shes 
steel not smaller than no. 18 USSG, 
(0.0500 inch). 

5. Enclosures may be constructed of 
metals, other than sheet steel, provided 
they are equivalent in mechanical strength 
Sheet aluminum, brass or copper having 
a thickness of 0.040 inches will be con- 
sidered the equivalent of no. 20 USSG 
sheet steel. Metals not of corrosive re 
sistive type, shall be well galvanized or 
otherwise properly coated with zine or 
other approved heat resistant material, 
inside and out, to prevent corrosion. 

6. The seams, other than lapped type, 
of the metal enclosure shall be contin- 
ously welded, spot welded, riveted or 
bolted. When rivets, bolts or spot welds 
are employed for fastening seams they 
shall be placed not more than three inches 
apart and not more than one and one 
half inch from each end. Bolts mut 
be so installed, or protected, that the screw 
threads shall not expose the insulation 
of the electrical conductors within the 
enclosure to abrasion. The use of solder 
shall not be employed other than to sed 
the seams or to secure bolts or nuts from 
turning. 

7. All completely threaded through bal 
shall be provided with sleeves which wil 
cover that portion of the bolt which passes 
through the enclosure, so as to protect 
the insulation on the electrical conductors 
from abrasion. 

8. Fixtures designed so that they may 
be screwed or plugged into a lamp holder 
or be conected to a shade or globe holde 
secured by means of metal clips or screws 
thereby mechanically supporting tlt 
weight of the fixture on the lamp, sha “ 
or globe holder, shall not be permitte 

9, Fixtures shall be so designed sar 
they will be installed, wired and connect 
in a permanent manner. 

10. Recessed or partly recessed ty 
fixtures shall be provided with knockous 
for connecting flexible metallic - 
and means shall be provided to J 
secure the fixture in place with at le 
four screws or bolts, or other appro 
methods. ¢ 

11. All fixture enclosures shall be te 
signed or ventilated to insure mys 
sipation of heat and to operate at yo 
perature which will not damage oF 
deterioration of the wiring or con 























paratus. 
12. Fixtures shall be so cons 
that the enclosure housing the lamp 
ers, wiring, starting and control a 
will be accessible for inspections 
they are installed. ; 
13. Lenses or glass panels § 
mounted or secured in a suitable 
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- apply 
ture, 
alumi. ' 
| from WI afl 
yed to 
nay be 
thick. 
ovided 
| 
ser 
- COMPLETELY INSULATED 
ted of 
ovided 
= ALL PORCELAIN WIRING SYSTEMS 
having ee 
SSG 
ve Te 
me PORCELAIN CONFORMS | 
teria TO THE NATIONAL ELECTRICAL CODE % Contractors everywhere know that 
rn . Porcelain in large quantities is available 
“7 Sr 8 —that, therefore, they can do wiring jobs 
em J/ F today with no let down in wiring quality 
they TRADE manK a = 
pir Biull Dag that they still can assure customers of 
je ee permanency, dependability, and econ- 
st Look for this omy—that simplified modern installations 
: screw Trade Mark : 
slation are the result of the use of All Porcelain 
pi Wiring Systems. 
oa This all means continued business for you 
vd snisitaiiaiy aitia — wiring goes right along — porcelain 
h vil products are in demand. So, as those 
passe calls come to you for porcelain, be 
aie sure you are prepared with ILLINOIS 
PORCELAIN. 

y may . 

wa SWITCH BOXES No vital materials go into the production 
a ee of porcelain, materials do go into porce- 
po lain that make these systems durable— 
aod that are not affected by rust or corrosion 
pine —that make possible full safety — that 
: make these systems valuable where there 
1 ty DUPLEX is dampness and fire hazard. 
co RECEPTACLE COVER . 
7 Illinois all porcelain wiring systems are 
that cubits adaptable to practically all wiring plans 
prove and layouts. They can be installed with- 
be de out grounding. 
er dis- 

a tem: 
cat 
rol af 





ELECTRIC PORCELAIN CO. 


MACOMB, ILLINOIS 
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to support the weight of the p| 
be held in place by means of a tat 
or by special clamps or clips secured 


to the frame. Frame clamps of 
shall be constructed of sheet st 
less than no. 27 U.S.S.G. (0.0172 int 
or other metal equivalent in str, 


When clamps or clips are emplo 

FOR BAKING—DRYING— shall be spaced not over one Kor 
half inches from corners and at intervals 
ING of not over three inches. In setting the 
DEHYDRATI N G AN D PREHEAT clamps or clips, provision should be made 
for the expansion and Contraction of the 
glass panels or lenses. Frames shall sup 
port only the glass panels or lenses a 
shall be mechanically secured to ftp 
enclosure by means of removable 
or nuts, and means shall be provided 
relamping and cleaning. ‘4 
14. Frames containing glass panels. 
lenses, not over one-quarter inch in ¢ 
ness and not over two hundred and 
square inches in area, may be secu 
to a special cover or to a fixture # 
closure by means of at least two hins 
and a suitable spring latch designed jo 
the purpose. 
15. Suspended type fixtures ‘eqy 
with a canopy, also the back plate enelgs 
ing the fixture, if constructed of mes 
less than no. 16 U.S.S.G. (0.0625 indy 
shall be so designed that the weights 
the fixture will not be dependent upon th 
canopy or back plate, unless it is propeth 
reinforced to give equivalent rigidity, j 
which case it shall not be less than a 
18 U.S.S.G. (0.0500 inch) steel, a4 
16. Back plates or covers of ! 
shall be secured to the body of the fix 
ture by means of screws, bolts or clamp 
method, and screws or bolts shall be plac 
not more than eight inches apart m 
more than one inch from each end i 
they support the auxiliary equipm 
glass panels or louvers. In cases : 
the cover is employed only to enclos 
the fixture, it shall be supported by 1 































“lhe Operation 


f scout cars, prime movers and commercial trucks, a of screws or bolts at a sufficient numbe 
oe ny pices et gone means to eliminate constant of points to prevent sagging or to per 
bottlenecks in the finishing line. Nearly every part in the complete any openings in the enclosure. et 
fabrication of these units was either finish-baked by gas ovens or clamp-on method is employed on ixtune 
cured by air-drying. having more than two lamps moult 





parallel, the cover of the enclosure musth 


Wee Solution secured by through bolts. This paragraph 


does not apply to “surface metal race 





-testing by Fostoria Industrial Service engineers proved conclusively ways.” ; 

i pec ned babies speed of the Near Infrared Process, its adaptability 17. Fixtures weighing _ twenty-fire 

to continuous line production and reduced floor space requirements. pounds or more and suspended from ot 
Installation of eight tunnels was made including four tunnels suspended outlet box by two or more hangers shall 

from the ceiling. Baking time factors now show a speed-up of 4 to 5 be supported by means of strap iron ont LE 
times over previous methods. Finishes are smoother and harder. Parts eighth inch thick by one and seven-eightls a 
move from the baking zone on conveyors to dovetail with assembly inches wide, where the hangers aft fo 
line needs. eighteen inches or less apart and whe natura 


over eighteen inches the strap iron shall 
“Tested for Your P laut be one-quarter inch thick by one até § Tell yc 
; - seven-eighths inches wide. A hole shal 
Fostoria Industrial Service Centers, located in major cities, have be provided in the center of the strap iron Mad 
complete laboratory facilities to test and pre-determine the specific so as to provide means of attaching it 


advantages in your baking, drying, dehydrating or preheating ogres to a standard fixture stud or hanget § Serves 
tions. This service is offered without obligation. Write, now, for ful Hangers shall be secured to the strap we of 


information. ed by —- of threaded be high { 
ushings or fittings approve , 
FOSTORIA INDUSTRIAL SERVICE pose. Other equivalent methods may be handle 
Factory and General Offices @ Fostoria, Ohio employed. aon f aN sta} 
IN CANADA— Write Amalgamated Electric Corp., Ltd., Toronto 18. Due to variation in manutacturé 


plus or minus thickness tolerance of . 
per cent variation will be permitted for The . 
sheet steel. ; 

19. Canopy switches controlling 0 lops or 
and up to, and including four Fluor 
auxiliaries shall have a current rating be 
less than six amperes at one hundred 






REQUEST THIS free 


BOOKLET deday 





Qo wines twenty-five volts or a switch baviad | THY F 
its proven advan- lower rating if especially designe 4 
tages in hundreds approved for Fluorescent lighting. “" 
ene © oe © ae Smee wees. es controlling over four lamps = ro RED | 
PREHEATING e DEHYDRATING Ask for NP-3-EC a current rating not less than double 


of the lamps. é 
20. Flush switches and convenience plug 





Trade Mark 
Reg. U. S. Pat. Off. 
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=|for lighting war plant 
OFFICE or DRAFTING ROOM 
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viel = ss, Effective... Efficient... Attractive! 


s shall 

och LEASING to look at, “tops” to see by, and built avoid ceiling contrasts. This makes it especially 
rs aft for service ... that’s the ADMIRAL! It is a effective for work that involves critical seeing or for 
* _ natural for lighting essential office or drafting room. relighting older office space which has poor ceilings. 
e Tell your customers! Walnut finish outside, white enamel inside. Comes 
— in 2, 3 and 4-lamp units. Write us for details that 
ing i Made largely from wood, the ADMIRAL con- will help you serve your customers. 

— serves war material and meets WPB limitations on 


ts ani bi of metal. At the same time, it provides efficient, 
he pi J high intensity, diffused fluorescent light to help 


ay be . ‘ HELP PREVENT INDUSTRIAL 
- dle wartime paper work faster, with less eye- ACCIDENTS GUARD MOV. 
ture, 2 Strain, Dick \ 


of tet ING PARTS . . . HAVE GOOD 
ed for 
The ADMIRAL puts 90% of its light down on desk ee ee 
Si ps or boards and allows the rest to go upward to 
ing not 


red and 


RL Wake ield BRASS COMPANY 


ble that & SPOT LIGHTING FOR WAR PRODUCTION... FOR PEACETIME FUTURE 


ce plug VERMILION, OHIO 
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Electric Cables by Simplex 


for Power, Communication and Control 


With “synthetic rubber” insulation 
which, during the past two years has 
gradually taken the place of natural 
rubber compounds. Performance rec- 
ords already promise an important 
future for Simplex “synthetic rubber” 
insulation for power, communication 
and control cables. 


With varnished cambric 





Subject to 
W.P.B. Regulations. 





insulation 


for high voltage over short distances. 
Particularly suited for station or 
power house wiring and where oper- 
ating temperature is high. Varnished 
cambric insulated cables may be cov- 
ered with weatherproof or flameproof 
braids, lead sheath or steel armor. 





With impregnated paper insulation 
for transmission of large blocks of 
power at higher voltages. Paper in- 
sulated cables are lead sheathed to 
keep moisture out. Best results can 
be obtained when cables are specially 
designed for the work they are to do. 


If your postwar plans call for new cables— submarine, underground or 
aerial — for repairs, replacements or expansion, we shall be pleased to tell you 
what we can do for you now to help you prepare for the change from war 
greatly to your advantage if you act 


work to “business as usual.” It will be 


quickly when the time comes. 





AS 


a a ~~ 
Simplex Wire & 


Cable Co. 





“a 


, 





79 Sidi Street, Cambridge, Mass. 














FUSES TOO HOT? 


Maybe it's from poor contact between fuse and clips 


STOP IT 
USE WADSWORTH Safety Switches with 


FUZE-TALONS 


FUZE-TALONS: The 
Wadsworth new devel- 
opment illustrated are 
designed on the “High 
Pressure Line Contact” 
principle. They Hold 
Tight and conquer vi- 
bration. 


Standard on Wads- 
worth Type “A” and 
Type ‘'C’’ Safety 
Switches 60 amperes 
and up. 


Sold through Leading 
Electrical Wholesalers. 


WADsWw cMrG@ Inc. 
om 
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outlets installed in Fluorescent lamp fy. 
tures shall be separately enclosed and shal! 
not be exposed to the heat from the auxiji 
aries or resistors. 

21. Auxiliaries and resistors shall po 
be installed back to back, mounted 
top of each other, or grouped in one por. 
tion of the fixture enclosure. They myy 
have a spacing of at least two inches fy. 
tween sides and not less than one ing 
from the ends. 

22. An air space of at least one-quarter 
inch shall be provided between the auxij;. 
aries or resistors and the mounting gy. 


ace. 

23. They shall be secured in place ing 
permanent manner by means of screws, 
bolts, or specially designed and approved 
clamping devices. 

24. Fluorescent lamp fixtures may be 
operated on direct current circuits by con. 
necting one or two approved fixed re. 
sistors, of the proper value and type, to 
limit the lamp current in series with the 
auxiliary. 

25. The separately mounted resistor 
shall be connected in either side of the 
line so that it will be connected in series 
with the tube and auxiliary during normal 
operation. 

26. The following table gives the re. 
quired fixed external resistance values for 
direct-current thermal switch type auxili- 
aries for 15 or 20 watts, 110-125 volt 
lamps; or 30 or 40 watts, 220-250 volt 
lamps: 








Normal External 

D.C. D.C. Fixed ® 

Circuit Lamp Resistance 

Lamp Size Voltage Current Required! 

T 8—18"-15 watt 120 0.30 198 Ohms 
T12—18"-15 watt 120 0.31 190 Ohms 
T12—24"-20 watt 120 0.31 144 Ohms 
T 8—36"-30 watt 240 0.33 #210 Ohm: 
T12—40°-40 watt 240 0.34 %1700hm 








* For these lamps two fixed resistors connected 
in series are required for each lamp. 


27. Each completely wired fixture shal 
be provided with a permanent name plate 
or marking, stating the makers or & 
sembler’s name or trademark, voltage ant 
type of current and shall be installed i 
a permanent manner so that it will 
visible for inspection. Name plate of 
marking shall not be less than ne 
one-half inches long by. one-half inc 
wide. The use of paper stickers shall not 
be permitted. : 

fig: ho EY Fixtures shall be i 
stalled and connected in a permanent mat- 






—with 
and ma 
number 
wwiftnes 









ner to an existing lighting outlet of to Fuse is 
an outlet installed for the purpose. 

2. In no case shall combustible materi, ere Not 
adjacent to the fixture, be subjected to nik 
temperatures in excess of one hundred at 
ninety-four degrees Fahrenheit (ninely oduct 
degrees Centigrade). a ee ’ 

3. No. Fluorescent _ lighting unit lealer, 


whose temperature exceeds one 
and lense degrees Fahrenheit. «A 
be placed over any lighting outlet hous 
type R rubber covered conductors. ~ 

4. Fixtures employing more than 
Fluorescent tube lamp, (parallel) mel 
on wooden lath and plaster walls i . 
ings, or a ceiling or wall constructed 
combustible material shall be prow 
with at least one-half inch air ing 
tween the fixture and the finished ¢ 
or wall. This paragraph does not * 4 
to a single strip surface metal gor > 

5. Where recessed or partly f ro 
type fixtures are installed in pant ni 
and semi-fireproof buildings, all wood 
and other combustible ma 
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February 19H Pesca 









larter 
uxili- 
Sure 


ina 
TeWs, 


roved 


ay be 
Y COfl- 
d re 
pe, to 
th the 


esistor 
of the 
series 
ormal 


ne Te 
ses for 
auxili- 
5 volt 
0 volt 





mi 

or i 
ucted 0 
provided 
pace De 
| ceiling 
ot apply 
raceway: 
recessed 
frrepro0! 
oodwork 
; with 
be fire 


y 19 


SHAWMUT 


200 RTT AY 250 


Edel RENEWABLE 


at 


20a Mae 


i CAPA 
HE CHASE-SHAWMUY Compay 
WEURYPORT, MASSACHUSETTS V5 





IT STANDS ALONE 


-with over 50 years of skill and experience behind it, exclusively devoted to the design 
id manufacture of electrical devices for circuit protection. It stands alone, also, in the 
number of its features which make for simplicity and sturdiness of construction, ease and 
wwiftness in renewal, and complete dependability. The Shawmut Shur-Lag Renewable 
we is the fuse of today, for tomorrow; there is nothing to surpass it in its field. If you 
te not familiar with the details that make it the fuse for you to use, you should be; for 
Way they can be of exceptional service to you in preventing stoppages and breakdowns in 
toduction, while giving your circuits and their equipment complete protection. Ask your 
ltaler, or write for our Bulletin 400. 


The (‘hase-Shawmut (ompany 
Newburyport, Massachusetts 










Fuse makers since 1893 
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we the war is won the planned pro- 


gram of communication and power line 


will again be calling for Kleins. 
He can be assured of the same high quality 


that has characterized the name Klein since 
the first wires were strung nearly a century ago. 






Today, Klein production of pliers and tools, 
climbers and grips, safety straps and belts is 
greater than ever before. For this equipment 
is essential in keeping communication lines 
humming at home and on the battle front—in 
keeping power flowing to speed the world’s 
greatest industrial production. 

Tomorrow, public utility companies are 
assured that this stepped-up production will 
aid them in the important job ahead—provid- 
ing better communications—greater power 
for an America at peace. 


ASK YOUR SUPPLIER 


Foreign Distributors: 





International Standard Electric Corp., New York 


BELMONT AVENUE CHI 


Every broken tool isa break for Hitler! 
It is important that tools be properly 
expansion will begin. The man on the pole used and properly cared for. The 
Klein booklet “Long Life to Tools” 
giving valuable information on the 
proper use and care of tools will be 
sent on request to anyone interested. 
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proofed with one-quarter inch 
board securely held in place by gy 

6. Fireproofing must be inspected aj 
approved before the fixtures are ; 
stalled. 2 

7. Openings in the walls and cei 
shall be framed with angle iron, a speci 
ly constructed frame or other suitable 
means for securing the fixture enclosy 

8. Fixtures shall be so installed the 
they may be removed without damage 
the walls or ceilings. 

9. Where standard surface metal rx 
ways are employed for housing Fluores. 
cent lighting, they will be approved forg. 
posed work only, and not for recessed or 
partly recessed installation. 

10. Resistors designed for direct gy. 
rent operation shall not be placed in ay 
standard surface metal raceways measy. 
ing less than three inches wide and oy 
and three-quarter inches deep, unless ty 
combination is especially approved, wi 
less cross sectional dimensions of encl. 
ure. 

11. Not more than fifteen single or.tw 
lamp type auxiliaries shall be placed » 
any single fifteen ampere branch lighting 
circuit. 

12. All metal parts of the fixtures shal 
be permanently and effectively bonded anj 
grounded. 

d. Fixture wiring.—1. Fixture wir 
shall not be smaller than no, 16 AW, 
copper stranded, Type AF asbestos cn:- 
ered, or CF, if the temperature of th 
enclosure does not exceed one hundrel 
ninety-four degrees Fahrenheit (niney 
degrees Centigrade). 

2. The wire for recessed or partly 
cessed fixtures shall be carried from the 
fixture in flexible metallic conduit for 
a distance of not less than four feet aol 
not more than six feet to a standard out 
let or junction box which will be at leat 
one foot away from the fixture, Sut 
boxes, when located in a hung ceiling, 
will not be considered as concealed pr 
vided they are accessible when the fixtut 
is removed. 

3. Type R rubber covered conductos 
shall not be employed for wiring any ty 
of Fluorescent lighting fixtures. 

4. The fixtures shall not be used a4 
splicing chamber for other circuits oré C 
common raceway for other conductors. ompl 

5. No live parts shall be normally 8 pirecr ( 
posed within the fixture. 
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Cation b 


SNAPPED IN A JOVIAL MOOD 4 0-page 
Wallace Hank's three right hand < 
the Southern Electric Service Co. 
Charlotte, N. C. Left to right ioe Lae) 
J]. T. Meador, C. A. Morris a 
Furman. All three carry the silt Se 
manager and their responsibilities | aa 
respectively: construction aM ie | MISTS & ¢ 
ing; fractional motor repair; —_ 
phase motor and transformer re past. 
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SHIPMENT NOW! 


Ample stock on all types of integral 
motors on hand as this goes fo press. 









EAIRREN! 


(Ah Silt 
moror 


Wire or phone your inquiry. 

















cessed or 


r ect Cir. 
od in any 





& Open-type motor end head design 
guards. against falling foreign material. 






eS ere 











miles WERES TWE STORY... 


AWGE E 
stos om FACTS AND FIGURES; TO SOLVE YOUR 


SPEED VARIATION PROBLEMS a Protected open-type made drip-proof by 
addition of cover plate to shaft-extension 
end of mofor. 













re fixture 


mndiuctors 
any type a PA x = 

sed as 2 | 

nits oF a C Drip-proof type made splash-proof, too, 
ctor. @ Vompletely modern, the new Robbins & Myers Uni-Shell V; , by protective covers on bottom of end head. 















nally ©“ Direct Current Motors combine ease of commutator and 
brush inspection with maximum mechanical protection. In 
performance, too, they offer real protection against high 







maintenance costs and time-wasting delays. Alltypes, whether 


MAIL THIS 
COUPON 
now! 


shunt or compound-wound, contain interpoles that assure 
long, trouble-free operation with good commutation and 
niaimum brush and commutator wear. 

Inaddition, you can enjoy the benefits of flexible mounting 
povided by Uni-Shell interchangeability. Shell length, 
diameter, base mounting holes, shaft dimensions, height of 
thaftabove base, head fit, and bolt circle mounting for heads 
at exactly the same on these d.c. motors as on the a.c. types. 





2 Totally enclosed type without venti- 
: lating openings in shaft-extension end 

head ... plates on commutator end head 

cover both top and bottom openings. 


Get all the facts on profitable, protected d.c. motor appli- 
EC 

| ROBBINS & MYERS, INC., Motor Division, Springfield, Ohio _ 

| Please send my free copy of the new, informative Uni-Shell 

I 





ation by asking for your free copy of the new, helpful, 
OD # | Page Uni-Shell Motors booklet, today. 


Motors booklet. 
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; A TOSSccccccccccsessccseseccvese wee cece ccc ccccccesceesesesee 

ih MOTOR DIVISION, SPRINGFIELD, OHIO a 

ies i CUM Ge ok bass wae peaelek es « Siecas SRILA orenaieen 
"TS & CRANES * MACHINE DRIVES © FANS * MOYNO PUMPS * FOUNDED 1878 I would 0 would not 0 like to talk to-a representative. 
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No. 3056 


Standard color Black. 


FACTORY: 
PARKERSBURG, W. VA. 








A Complete Line of 


BAKELITE 
OUTLET BOXES and COVERS 


THAT MEET THE NATIONAL ELECTRICAL CODE AND APPROVED BY 
FEDERAL HOUSING ADMINISTRATION 


BOXES FURNISHED WITH OR WITHOUT CLAMPS 


eG? ¢ 9 


©680000+ 


3051 e""40s1 3062 "6"40s2 3053 ‘a'"4053 3054 "64054 405s 


SAFE © ECONOMICAL @ DURABLE © NEAT 


The sizes and design, except for clamps and wire knockouts, same as 
standard metal outlet boxes. They take standard type of fixture studs. Two, 
e wire clamps hold against 125 lbs. 
ull. When used with fixture studs they withstand over 400 lbs. pull on stud. 


These Bakelite Outlet Boxes have side knockouts and clamps to take 
14-2, 14-3, and 12-2 non-metallic sheathed cable, and 14-2, 14-3, 12-2 and 
12-3 CNX Type Cable and one 2 in. Bottom Knockout. 


These covers are sufficiently thick to obviate breakage in installation or use. 


a supplied with each bo 


UNION INSULATING COMPANY, 











No. 6050 No. 7050 


3057 "4.4057 3056 "2. 4056 


INC. 
SALES OFFICE: 
27 PARK PLACE, N. Y. C. 




















ADJUSTABLE PORCELAIN 
ENAMELED FLOODLIGHT 


No. 1184-M 
RLM THREADED DOME REFLECTOR 


QUADRANGLE 


ae ‘oe et 


32 $0. ‘PEORIA ST. 
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LIGHTING 





UNITS 





@ The QUAD line offers you the finest 
in Industrial Lighting Equipment for 
those important victory manufacturing 
installations. The demands for addi- 
tional lighting in plants increases daily 
and QUAD units—RLM and other por- 
celain enameled units—will fill indoor 
and outdoor needs perfectly. 


QUADS ... for today and for tomor- 
row! 


MFG. COMPANY 


 FQlwor 4 foond Lge tdeof - C4 he Tate ad 


CHICAGO, ILL. 
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PROMINENT members of the electrieg 
contracting fraternity at Youngstown 
Ohio, (L to R) Carl Peterson, & P, Beil 
and Leo J. Witt, were among th 
resenting their city at the recent NECA 
conference in Chicago. 





6. All splices or taps shall be solder 
and covered with asbestos and friction 
tape, unless protected by approved i. 
sulated, solderless connectors. 

No unnecessary splices or taps shal 
be made within the fixture. 

8. Wires within the fixture enclosur 
shall be neatly arranged, not exposed tp 
injury, run over or under the auxiliaris 
or resistors and all excess wiring shal 
be avoided. 

e. Show or wall case type fixtures 
1. “These fixtures are especially design 
ol anaes in, or on, show or wil 


a Fi ixtures shall be installed, wired 
and connected in a permanent manner, 

3. The use of exposed flexible cond « 
fixture wire shall not be employed i 
show or wall cases. 

4. Auxiliaries, series reactors, capa 
tors, resistors and other control equip- 
ment, when not a part of the fixture assen- 
bly, shall be enclosed in a separate metd 

cabinet, provided such cabinet is suitably 
ventilated to insure proper dissipation of 
heat, installed in a permanent manner ail 
accessible. 

f. Control and protection of circuits- 
1. Fixtures designed for operation om 
circuits having a potential greater 
one hundred and fifty volts, shall be co 
trolled by double pole switches and eat 
wire of the circuit shall be provided wit 
overcurrent protection. 


PREFERENCE RATINGS FOR 
MRO ARE ADJUSTED 


Preference ratings available to var 
industries for maintenance, repaif 
operating supplies (MRO) have bets 
adjusted to reflect a revised patter 
relative urgency, the War Production 
Board has announced. 

The ratings have been adjusted by 
means of changes in the lists of 
Regulation No. 5. Those industri 
which are included me List I “s 
to use an AA-1 preference ratils, 
those in List II and AA-2 preferet 
rating to abtain MRO items. i 

Some of the changes which are 
by Amendment No.3 to CMP Regulate 
No. 5, as amended September 13, 
are as follows: 
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‘ids 
Official U.S. Army Air Forces Photos 
Major enemy base in Southwest Pacific swept practically clean by U. S. 
bombers. Smoke from blazing waterfront frames harbor as back drop for enemy 
ships sunk, sinking or burning. 


AaB A ¢ 
S88Fs 


*. 
BEFORE THIS COULD HAPPEN... Factories were 


built ... bombs and bombers were built . . . bases were built 
... millions of men trained and equipped before this could 
happen! For this vastly complicated program, Bryant is 
producing war materials of many kinds . . . equipment used 
on sea, land and air . . . electrical devices for plants and 


bases the world over. 


THE BRYANT ELECTRIC COMPANY 
BRIDGEPORT, CONNECTICUT 
NEW YORK CHICAGO — SAN FRANCISCO —LOS. ANGELES 
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BRYANT OUTLETS 


Types for Factory and Home 


4832 
Convenience outlet with 
“T” slots and plaster 
ears. 


H142 
Popularly priced conve- 
nience outlet with parallel 


slots. 





3781 
| Box mounting 
} with °T” 

and 34 inch 


slots 


metal cover. 


Sold through electrical 
wholesalers 


Loe 








Electrical Specialties 
of Every Type 


Tuckuding MARINE WORK 


S23 0077901 


em Mm 


Bus types of electrical specialties, 
boxes, cabinets, control panels, 
duct-work, etc., manufactured by 
an organization accustomed to 
meeting exacting Army, Navy and 
Commercial specifications. Full en- 
gineering personnel and equipment 
for manufacture of special electri- 
cal items to customers’ needs in 
addition to all standard articles. 
Let us quote you on your require- 
ments. Write for illustrated catalog. 


Jacksonville Metal 


Manufacturing Company 
otha ineiaaaaae 247 Riverside Avenue 
and SELECTOR CONTROL 


wee one & Ad 
temtrany nie teats. Jacksonville, Florida 





WORK TEST PANEL—buiilt 
to customers’ specifications 
and Navy standards. 








1. Batteries, dry cells have been Te. 
moved from List IT to List I, thereby 
making the AA-1 preference rating ayaij. 
able to manufacturers of these products 

2. Lighting equipment and ACCessories 
for aircraft, airport and marine py. 
poses have been moved from List II 
List I, permitting manufacturers of such 
items to use the AA-1 preference rg. 
ing. At the same time, a new listing 
has been included for lighting equipmen 
and accessories other than aircraft, ain 
port and marine, which permits the many 
facturers of these products to use the 
AA-2 rating. oe 

3. Use of the AA-1 rating has beg 
limited to manufacturers of searchlighty 
and floodlights, thus making manufag. 
turers of spotlights and parts ineligible 
to use it. Formerly, manufacturers of 
all these products were eligible to use 
the AA-1 rating. 










ELECTRICAL ASSOCIATION OF 
PHILADELPHIA SPONSORS 
INDUSTRIAL LIGHTING ACTIVITY 


The Lighting Equipment Manufacturers 
Group of The Electrical Association of 
Philadelphia launched a Cooperative In- 
dustrial Lighting Activity at a meeting 
held in December. The activity will 
continue until April 1, 1944. 

The current activity is primarily de- 
signed to aid industrial plants engaged 
in war work so that through adequate and 
proper lighting, their efforts to conserve 





Get This FREE BOOK 
of Facts About 


PEDIGREE 


Re Wa oc 
VARNISHES 





Here is a 40-page book of facts boiled down to essentials that 
is a help to any man who is interested in electrical insulating 
varnishes. 


It shows you the different kinds of varnishes and why they are 
made. It gives you help on how to select the right varnish for your 
job, how to apply it properly, and the correct method of drying. 


Many data are supplied in easy-to-understand tabular form. 
You will find it filled with useful information. 


Write for your free copy today! 


Tie P. D. GEORGE CO. 


5200 North Second Street ¢ St. Louis, Missouri 











Call In the Pedigree Varnish Man Nearest You. 
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vital materials, save man-hours and main- 
tain continuous and increased production 
will be advanced. These industrial plants, 
in addition, will also benefit through 
increased plant safety and improved con- 
ditions for the health and eyesight of 
workers. 

Cooperating in the activity are fifteen 
companies manufacturing industrial light- 
ing equipment and their jobbers; also 
eighteen electrical contractor companies 
and the utility company. 








TRI-STATE TRIO of electrical com 
struction men is composed of (L to 








Bancroft Foley, H. P. Foley Co., Wash 
ington, D. C.; Al Kahn, Monroe Electric 
Co., Chicago; and H. H. Hudson, IBE 

business manager, Louisville, Kentucky. 
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How to Select 


INSULATING 
TAPES 


Keep these facts in mind when selecting insulating tape: 


A. The base cloth must: (1) have ample mechanical strength; 
(2) be chemically inert: (3) contain minimum sizing to permit 
thorough penetration by the insulating varnish and prevent 
weakening of the fiber in service. 


B. The varnish must: (1) be neutral in relation to the cloth; 
(2) impart maximum dielectric strength, flexibility and resist- 
ance to heat, oil, water or other damaging agents against which 
the particular tape is to give protection. 


C. A ready source of supply for all types of insulating tapes 
must be available. Your local G-E distributor handles a com- 
plete line of tapes, as well as all other insulating materials, and 
can furnish detailed data and catalog on request. Or send for 
catalog to Section M243-8, Resin and Insulation Materials 
Division, General Electric Company, Schenectady, N. Y. 


GENERAL @ ELECTRIC 
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WATER ON DECK 
REQUIRES 


So important are the requirements for 
fluids aboard ship that only the most 
dependable controls are used in the regu- 
lating and pumping systems. 

Ward Leonard motor starters are fur- 
nished in great numbers for use on war 
craft and merchant men. They are Ward 
Leonard designs that meet navy require- 
ments. 

Users of motor starters for marine and 





MOTOR CONTROLS |m x x 





Be z ssi | 
other purposes will find in the Ward 
Leonard Line exactly the equipment to 
best do the required job. The depend- 
ability that is the first consideration for 
nautical use is desirable in all other types 
of endeavor. 


Send for data sheets and bulletins describ- 
ing Ward Leonard Motor Starters and 
other control devices. 








There will be attractive awards of 
war bonds and money for jobbers salen 
and utility company salesmen; also 
trophy for the wholesale organizatin 
achieving the highest point record 
salesman registered. il 
Running concurrently with the Indys. 
trial Lighting Activity, from Janna: 
18, until April 4, 1944, will be : 
“Elementary and Refresher Course” 
lessons in practical illumination, 
This educational activity is being spon. 
sored jointly by the Lighting Equipment 
Manufacturers Group and the Philadelphia 
Section, Illuminating Engineering Society 
Sessions of the course will be held on 
Tuesday evenings and will continye for 
twelve consecutive weeks. The meetings 
will be held in the auditorium of th 
Edison Building, 9th and Sansom Streets 
and are scheduled to begin at 7 P. ¥ 
concluding at 8:30 P. M. , 
Those eligible to enroll in the course 
are men directly or indirectly interested 
in lighting. 





of 


PR NO. 13 


REVISED 
Priorities Regulation No. 13, governing 






















































special sales of idle and excess materials, 
has been revised, in order that all regu- 
lations issued prior to December 22, shall 
have no effect on redistribution of such 
materials, the War Production Board has 
announced. 

The only exceptions to this genera 
rule are Directive No. 16, governing air- 
craft inventory transfers and Order P- 
98-c, governing special sales in the petro 
leum industry. 

To find the rules governing a special 
sale of idle or excess materials, there 
is no need to refer to any order or Regu- 
lation other than Priorities Regulation 
No. 13, outside of the two stated excep- 
tions. 

However, it is pointed out that orders 
issued after December 22, which may spet- 
ially indicate that Priorities Regulation 
No. 13 has no effect shall govern special 
sales of items which they may cover. 

In the case of copper or copper bast 
alloy, such permission may be granted 


RELAYS + RESISTORS - RHEOSTATS 


Electric control @) devices since 1892.. 





WARD LEONARD ELECTRIC CO., 28 South St. Mt. Vernon, New York 








ELECTRICITY 


. For Any Job Anywhere 
(Bax 


Awarded fo 
each of 
ONAN's four 
manufacturing 
plants. 











ONAN GASOLINE DRIVEN ELECTRIC GENERA- 
TING PLANTS provide power and light wherever 
electricity is not otherwise available and for emergency 
Services. 

Thousands of these reliable, sturdy Plants are doing 
war winning work on all fighting fronts. 

Sizes from 350 to 35,000 watts, 
50 to 800 cycles, 110 to 660 volts, 
A.C.—6 to 4000 volts, D.C. Also 
A.C.-D.C. output models available. 


Your inquiry regarding pre- 
sent or post war needs will 
receive prompt attention. 


















D. W. ONAN & SONS 
2086. Royalston Ave. 
Minneapolis, Minn. 









IT MIGHT have been beer that made | 
Milwaukee famous, but its contractors 
like Wm. R. Sorgel (left), Sorgel et 
tric Co., and J. J. Beyer, Uiblein nd 
tric Co., that strengthen its elect 
construction industry. 
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L.P.1. — U.R.C. 
» four light Luminaire. 
<a, Mountings — Pendant 
<5 or surface—Individual 
= or Continuous, 










Flat Type—2 or 4 
Light for Surface or 
Pendant Mounting. 





L.P.1. Fluorescent 
Industrials furnished 
with Conventional or 
Insta-Start Ballasts. 
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LIGHTING PRODUCTS, INC. 


aa a ama i aa REL a it 
AN L.P.1. COMMERCIAL FLUORESCENT 


for every Essential Purpose! 


‘FURNISHED WITH 
EITHER INSTA- 
START OR 
CONVENTIONAL 
BALLASTS... 


The New L. P. I. line of Commercial and Industrial 
high lighting 
efficiency with ultra smart appearance and is 
fabricated to the most exacting standards. 


Fluorescent Fixtures combines 


Designed to speed up installation L. P. I. fixtures 
not only cut installation cost because they do 
not have to be opened for hanging, but also 
reduce maintenance to a minimum where Insta- 
Start Ballasts are used due to starter switch 
elimination. Then too, Insta-Start Fixtures not 
only start and operate at zero temperatures but 
also will start as fast as an incandescent lamp 


on as low as 85 volts where line load is a factor. 


Write or wire today for complete in- 
formation on this new Fluorescent line. 
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“You hans ALL nis’ 
of Tees 
to choose f 


ws 
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—in the COMPLETE line’ | 
All in one catalog, for your handy : 
selection — every good type of tee 
connector. .. Each one carefully de- 
signed and tested, and manufactured 
under rigid engineering supervision. 


Penn-Union Type 
HFM, with one-bolt or 
2-bolt hinged clamp for 
the main. One or more 
branches can be con- 
nected afterward. Mul- 
ti-slit tapered sleeve 
assures permanent grip 
on branch. 


Penn-Union Hinged 
E-Z Tee takes a wide 
range of branch sizes. 
One-piece design makes 
installation easy. Tap 
connections can be 
made at any time, 





Clamp Type Tees for 
all sizes of tubing and 
cable—a complete line. 
Machined contact sur- 
faces. 





Types for All Combinations 
—for connecting flat bar, run 
or tap, to tubing or cable. 
Also “general utility’’ tees 
that take a wide range of 

conductor sizes. am] 


Penn - Union 
E-Z Tee is 
ideal for ac- 
commodating a large range 
of conductor sizes on both 
the main and branch. Will 
not loosen, 2, 3 or 4-post. 


Penn-Union fittings are preferred 
by utilities, industrials, electrical 
manufacturers, contractors—because 
they have found that Penn-Union 

on a fitting is their best guarantee 
of Dependability. 


PENN-UNION 


ELECTRIC CORPORATION 
ERIE, PA. Sold by Leading Jobbers 





Conductor Fittings 
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by the Regional offices only if the buyer 
has an allotment and an authorized pro- 
duction schedule for the product which 
he intends to manufacture from the excess 
or idle materials which he will acquire. 


RULES FOR PR NO. 3 
MODIFIED 


The War Production Board has an- 
nounced that rules applicable to the opera- 
tion of the Priorities System, as covered 
in Priorities Regulation No. 3, have been 
modified. 

The amended version prohibits persons 
who supply materials appearing on List 
B of the Regulation for shipboard use on 
blanket MRO preference ratings from 
extending the ratings which have been 
applied to them. 

List B is amended to permit the use 
of blanket MRO ratings of AA-2 or 
higher for the purchase of fluorescent 
lighting fixtures as defined in Limitation 
Order L-78 and incandescent lighting 
fixtures as defined in Limitation Order 
L-212, and electric floodlights. 

The amended Regulation also indicates 
that Lists A and B will be revised on 
or about the 15th of every other month. 
The next revision of the lists will be 
issued about the 15th of February. 


PHILADELPHIA ASSOCIATION 
SPONSORS COURSE ON ELECTRONICS 


The Contractors Division of The Elec- 
trical Association of Philadelphia is 
sponsoring a lecture course for journey- 
men electricians and electricians’ helpers 
on the subject of “Electronics”. 

The course, which started Wednesday 
evening, January 5th, includes two series 
of lectures. Series One will conclude on 








ROY W. ROBINSON of Robinson 


Electric Co. -Inc., Charlotte, N. oes 

specializes in lighting engineering and 

contracting. He and his company are al- 

ready preparing an industrial and com- 

mercial lighting campaign to open up 

when fixtures and wiring material again 
become available. 


TROUBLE Finpers /; 


CONTRACTORS TIME 


Vest-pocket help that speedily 
locates trouble or tells performance 
is dependably provided in 


LITTELFUSE 
Tattelite TESTERS 


Neon lamp tells the tale. Here are 
instant reporters on shorts, leak. 
ages, current output, polarity, 
blown fuses, defective spark plugs, 
cables, condensers, and many 
other conditions that otherwise 
would require tedious search. To 
right: No. 5076, 60 to 500 volts $1.00 
ea. 









Low Voltage 
Tattelites 
$1.75 ea. 


No. 5370, 3 to 
25 v. 

No. 5420, 6 to 
50 v. 

Momentary 


contacts 50 
to 80 v. 


Folders give complete description. 
Write 


LITTELFUSE INC. 


4789 Ravenswood Ave., Chicago 40, Ill, 
259 Ong St., EI Monte, Calif, 








TOPS 
IN 
TIME 
SWITCH 


QUALITY 


for only $43-00 LIST... 
Se a 


The Paragon 300 Series includes ALL 
the essential features of truly top qual- 
ity time switches . . . yet the list price 
is only $13.00. Some of the features 
are: only 2 exposed gears, all others 
operate in a sealed oil-filled chamber; 
slow speed motor; sturdy clock train; 
snap-action switch; simple hand trip; 
attractive modern case; 2000% more 
dial power than required. Satisfactory 
service, workmanship and material 
guaranteed. Send for complete bulletin. 






-PARAGON ELECTRIC COMPANY 
401 So. Dearborn St. 


Paragon (/,; 


Chicago, I 


NCE 


PUN OERS OF ELECTRICAL EQUIPMENT . 
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April 12, 1944, while the second series 
ins December 6, 1944 and concludes 
March 13, 1945. The lectures will be 
held at two week intervals on Wednesday 
evening from 8 P. M. to 10 P. M. 

The course was prepared by a committee 
representing the Contractors Division 
and Dt. S. Reid Warren, Jr. of the 
Moore School of Electrical Engineering, 
U. of P. All of the lectures will be 
presented by members of the Moore 
School staff and will be held in the head- 
quarters of The Electrical Association 
of Philadelphia, Architects Building, 17th 
and Sansom Streets. 

Howard L. Miller, Chairman of the 
Contractors Division and President of 
the Electrical Association, states that the 
enthusiastic reception given this course 
by journeymen electricians and their help- 
ers is evidence of the widespread interest 
in the subject. 


BLANKET MRO RATINGS FOR 
EXISTING INTERCOMMUNICATING 
SYSTEMS 


Blanket MRO (maintenance, repair and 
operating supplies) rating may be used 
to add stations to an existing wire inter- 
communicating system to bring it to its 
designed capacity, the War Production 
Board has announced. An intraplant tele- 
phone system would be an example of such 
a wire intercommunicating system. 

Thus, if an intercommunicating system 
is designed for 16 stations, and only 12 
stations have been installed, four stations 
may be added by use of blanket MRO 
ratings. However, any expansion beyond 
the 16 stations, or any enlargement of the 
designed capacity or any expansion of it, 
may not be obtained by use of blanket 
MRO ratings, since use of these rat- 
ings for obtaining electronic intercom- 
municating systems or wire systems is 
orga under Priorities Regulation 

0. 3, 

The ruling was given in Interpretation 
No. 8 to Priorities Regulation No. 3. 

W PB pointed out that signal and alarm 
equipment is generally installed without 
a specific margin of unused designed 
capacity and therefore no additions or 
extensions by use of blanket MRO rat- 


— 





UMMY GROUP of Kansas City, 

Mo,, electrical contractors includes (L to 

John Murray, A. M. Burnett, W. T. 

Auley, A. E. Smiley and William 
Wachter. 
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GREENLEE 
BENDER 


“saves us 

15 = 25% 
on time and 
material ” 












“We've had our Greenlee 5 years — it saves us 15% in 
man hours and cuts material spoilage 954,” says Lyle Foster, Foster Elec- 
tric Co., Peoria, Ill. The above photo, taken in the Foster shop, shows 
how one man easily operates the powerful hydraulic bender, developing 


40 tons pressure, for bending up to 44-inch pipe. 


Whatever your bending job — all types of tubing, thin 
and heavy-wall conduit, copper or standard pipe —there’s a Greenlee 
Bender to do it better and faster... with smooth, accurate, uniform bends. 
Greenlee Benders are light, compact, easily-carried. Get the facts now by 


writing for free Bender Booklet below. 





FOR THE CRAFTSMAN 


SEND FOR Wee BENDER BOOKLET NO. S-116 — 


How can a Greenlee Bender save time and material for you? 
Get the answer in this free book. Write Greenlee Tool Co., 
1742 Columbia Avenue, Rockford, IIlinois. 



























































@ Yes, it's profitable to service 
those motor-starting capacitors of 
electric refrigerators these days, 
making use of the Aerovox Victory 
Line. You can keep those refrig- 
erators running for the duration. 
You can keep those customers sat- 
isfied. And you can make a nice 
profit. 


e Ask Our Jobber... 


Ask him about these Aerovox Victory Line 
capac’tor replacements. Ask to see the conver- 
sion chart so you can pick the right wartime 
replacemenis. Or write direct. 


AEROVOX CORP., NEW BEDFORD, MASS., U. S. A. 
In Canada: AEROVOX CANADA L7D., HAMILTON, ONT. 








Export: 100 VaricK St.,N.Y.C. +» Cable: ‘ARLAB’ 





COMING MEETINGS 


North Central Electrical Industries—Sec- 
ond Electrical Industry War Confer- 
ence, St. Paul Hotel, St. Paul, Minne- 
sota, March 26-28 inclusive. 

National Electrical Wholesalers Associa- 
tion—Second Annual War Conference, 
Stevens Hotel, Chicago, IIl., April 19-22. 

National Electrical Manufacturers Ass’n. 
—Spring Meeting, Palmer House, Chi- 
cago, Ill., April 24-27. 

National Fire Protection Ass’n.—Annual 


Meeting, Benjamin Franklin Hotel, 
Philadelphia, Pa., May 8-11. 
American Institute of Electrical Engi- 


neers—Summer Technical Meeting, Jef- 
ferson Hotel, St. Louis, Mo., June 26-30. 


NEW P.U. COMMITTEE 
FORMED TO AID UNRRA 


Formation of a Public Utilities Com- 
mittee has been announced by the Com- 
bined Production and Resources Board 
to “assemble all pertinent facts and recom- 
mend such action as may be advisable 
concerning requirements, supplies and pro- 
duction of equipment to re-establish elec- 
tric, gas and water services in the liberat- 
ed and former enemy areas which may be 
required during the relief period.” 

It was agreed at the Atlantic City meet- 
ing of United Nations Relief and Rehab- 
ilitation Administration that the require- 
ments of liberated areas put forward by 
UNRRA would be referred to the Com- 
bined Boards for consideration in rela- 
tion to other military or civilian claims 
for the same supplies. It will be for the 
Combined Boards to make recommenda- 
tions on how far the requirements put for- 
ward by UNRRA can be met. 

The Chairman of the Committee and 
American member will be J. A. Krug, 
Director of the Office of War Utilities, 
WPB. The member for Great Britain 
will be Sir Henry Self, Deputy United 
Kingdom Member of CPRB; the member 
for Canada will be Dr. T. H. Hogg, 
Chairman of the Hydro Electric Power 
Commission of Ontario. 

The Committee is expected to survey 
requirements and the availability of utility 
equipment and to decide, in conjunction 
with other operating organizations of the 
three governments, on any necessary pro- 
duction programs for equipment to meet 
basic utility needs in liberated and former 
enemy areas. 


Book Reviews 





A PRIMER OF 
ELECTRONICS 


One of America’s foremost engineers 
said recently that “electronics is not a 
dream of tomorrow, but an accomplish- 
ment of today”. Electronics is a com- 
paratively young science having been 
exploited only over the past 20 years. In- 
dustrially, commercially and domestically 
electronic equipment holds forth great 
prospects. 

In order to give a more fundamental 
understanding of this new science to the 
ordinary laymen from the housewife to 
the manufacturing executive, a Primer of 
Electronics has been written by a Sylvania 
Electric Products commercial engineer, 
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Don P. Caverly. The text is concise ang 


written in a language free of all technica 


complexities. Yet, in view of the author's 
background, it is authoritative and com. 
plete. The book takes the reader step by 
step from the atom and the electron 
through electric current, magnetism anj 
electro magnetic radiation to an under. 
standing of simple radio tubes, fluorescen; 
lamps, cathode ray tubes, ignitron, thry. 
ratron, and other tubes and their basic 
connections for practical purposes. Over 
200 specially prepared illustrations are an 
important factor in the clarity of the 
treatment. 

The book—A Primer of Electronics by 
Don P. Caverly and published by Me. 
Graw-Hill Book Co., Inc., New York 
N. Y., $2.00 


SUCCESSFUL 
SOLDERING 


The process of soldering is used per. 
haps more often and in more kinds of 
trades and crafts than any other simple 
method of joining metals, and yet it is 
often performed incorrectly. In the prep- 
aration of this book an attempt has been 
made to treat the subject in a clear, con 
cise, understandable manner and to give 
the necessary directions and instructions 
so that the least experienced person can 
learn to solder. It is definitely a “how-to” 
book. Many illustrations provide the 
reader with visual explanations. 

The data given will also aid the ex- 
perienced workman in choosing the right 
materials and methods for any special 
soldering work he may encounter. 

The book covers the fundamentals of the 
process, and then takes up in detail the 
various types of solders, showing the pur- 
pose and correct uses of each. It then 
covers the special problems of soldering 
various metals such as black iron, Zin 
tin, stainless steel, copper, aluminum, 
pewter, brittania metal, and lead, devot- 
ing a separate chapter to each. 

The book—Successful 
Louis S. Taylor published by McGraw- 
Hill Book Co., Inc., New York, N. Y, 
$1.00. 








NISA BOOSTER, Outo Poblers, i 

trial Electric Service Co., Joliet, [hy 

makes regular trips to Chicago 10 att 
motor shop organization meekngs. 
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| i . .. to help you in your specifying of 


electrical and allied products throughout 1944 


The 1944 E-B-R 
Contains 





















FACTURERS BRIEFALOG SEC- 
=—The condensed catalogs of 307 
acturers of electrical and allied 

In addition to vital informa- 
for planning, specifying and requisi- 


used st | you will find listings of branch 


kinds of fy warehouses, etc. 
er simple 
yet it is FIED DIRECTORY OF MANU- 
h RERS— Here for quick reference 
the prep- vill find company addresses and trade 
has been arranged by product. Extensive 
nces to help you find the elec- 
lear, con- [Bj and allied products made by more 
1 to give jp 3500 manufacturers. Bold face list- 
: are used throughout to indicate the 
structions where each manufacturer's product 


rson can g's given. 


“how-to” 


> ICAL INDEX OF TRADE & 
vide the 


PANY NAMES — Complete with ad- 
Starting with only a trade name 
acompany name, you can thus quickly 
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NY, HERE'S WHY! 


People who write in for copies 
4 EBR are frequently sur- 
prised to learn that the distribu- 
fin of the book has already 
been completed. “Why adver- 
{se it, then?”, they sometimes 
Say, 


lete’s why: Once we send out 
he book we want to be sure 
hat the recipients are aware 
the usefulness of the prod- 
wi data they have, and that 
use it frequently. So we 
ll them our story regularly, 
advertisements such as 

this one, 














tical Buyers Reference 


Indus WH Publishing Co., Inc. 


Ill. 
' yend. | 808 Street, New York 18, N.Y. 
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“Fastest to 


Install — 





—and Fastest 
to Change!” 


Kondu saves time when installed 
—it’s self-aligning. Just turn up 
the lock-nuts, ahd Kondu holds 
tight permanently. Vibration- 
proof. 


Kondu saves time—and lots of 
it!—whenever you change boxes. 
Only with Kondu can you take 
any fitting out of the line and 
put in another without disturbing 
conduit. (Every Kondu box is a 
union). 


Kondu saves time whenever you 
change from rigid conduit to thin- 
wall tubing. At any outlet of any 
Kondu fitting, you simply pull out 
the bushing and slip in one with 
a smaller I.D. 


Kondu saves time whenever you 
change from a Threadless to a 
Threaded connection. Just slip 
in a solid tapped bushing. 


Kondu saves money . . . 100% 
re-usable . . . practically unbreak- 
able, substantially made of malle- 
able iron. 


W rite for the Kondu Catalog. 


KONDU CORPORATION 
Erie, Pa. 















MANUFACTURERS 
news 


THOMAS & BETTS CHANGES 


Adnah McMurtrie, vice-president, di- 
rector and one of the original founders 
of the Thomas & Betts Company, Eliza- 
beth, N. J., has retired after 50 years in 
the electrical industry. He will con- 
tinue to serve the company in the capacity 
of a director. 

N. J. MacDonald has been made vice- 
president of the company. He joined the 
Thomas & Betts Co. in 
1921 and in 1929 was 
elevated to the position 
of sales manager. Six 
years later he was 
made a director of the 
company and in 1940 
became vice-president 
in charge of sales. 

; E. C. Hewitt, who 
MAC DONALD has been acting sales 
manager has_ been 
named sales manager. He joined the 
company in 1929 and in 1937 became 
manager of the New York City office 
and District manager of the New York 
and Connecticut territory. In 1941 he 
went to the Elizabeth factory as acting 
sales manager. 


SYLVANIA CHANGES 


Sylvania Electric Products, Inc. has 
appointed Fred Fulle product manager 
of cold cathode lighting. For the last 
three years, Mr. Fulle has been with 
the Federal Electric Company, first 
as manager of the New York and Phila- 
delphia offices and later in Chicago as 
assistant manager of its lighting divi- 
sion, 

Ben Kievit, supervisor of Customer 
Services of Sylvania in Emporium, Pa., 
has been moved to the New York office 
as field engineer in the Equipment Sales 
Department for the metropolitan and 
New England area. 


WESTINGHOUSE CHANGES 


William J. Massey has been appoint- 
ed general lamp sales manager of the 
Westinghouse Lamp Division with 
headquarters at Bloomfield, N. J. He 
will have charge of all lamp sales ac- 
tivities of the Lamp Division includ- 
ing district sales offices: the illuminat- 
ing engineering, commercial engineer- 
ing and advertising departments. 

The appointment of James H. Jewell 
as assistant manager of Industry De- 
partments was announced by the West- 
inghouse Electric and Manufacturing 
Company. Mr. Jewell, manager of the 
Company’s Agency and Specialties De- 
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MASSEY JEWELL 
partment since 1940, will cont 
head that division. se 
Leon R. Ludwig, formerly head 9 
the Westinghouse Circuit Breaker and 
Protective Devices Division, has bees 
named manager of the Motor Division 
He succeeds R. W. Owens, who 
resigned. 


G-E APPOINTMENTS 


Fred G. Stebbins has been appoints 
manager of sales, capacitor section ayj 
Edward V. Dillon assistant manag 
of sales, feeder voltage regulators, i 
the Transformer Division of the Cent 
Station Divisions, 
General Electric Co. 
Mr. Stebbins succeeds 
Charles F, Miller who 
will be senior trans- 
former specialist for 
the New York Dis- 
trict. Mr. Dillon’s 
position has just been 
created in this sec- 
tion of G. E. 

W. M. Stearns, 
manager of trade re- STEERS 
lations and_ special contracts, ha 
retired after 39 years of service wil 
G-E. He will be succeeded by W.! 
Sredenschek, who for the past thre 
years has been assistant manager 0 
trade relations and. special contracts 

E. A. Green has been named gene 
assistant to the manager of G-E’s motoj 
division. 


Russell L. Test has joined the sal 
department of the Phoenix Glass Com 
pany with headquarters at Monaca,! 
His principal duties will be in prom 
tional development work, primarily f 
post-war planning. Mr. Test was for 
merly manager of the Lighting Divisio 
of the Corning Glass Works. 


Triangle Conduit & Cable Co. In 
New Brunswick, N. J. announces me# 
pointment of C. V. McKay as assis! 
to the president. For the past 20 mont 
he has been with the War Proaucil 
Board at Washington as assistant 

Wire Mill Branch, Copper Division 


Littlefuse, Incorporated of El Moss 
California and Chicago, Ill. has 
pointed William A. Foote to be 
coordinator. 
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Russell & Stoll, Inc., New York, has 
elected F. L. Novak vice-president. 
He became associated with the com- 
pany as assistant to 
the president in 1927, 
devoting the first 10 
years to engineering 
and manufacturing 
duties. In recent 
years, he has devoted 









4 
his time to the coor- 
‘4 . . 
se dination of these 
eo functions with the 
Ontinue ty 1 
NOVAK sales and personne 
ly head activities. 
reake ’ Mr. Novak is also president of the 
Teath Feedrail Corporation, a Russell & 
’ q . 
or Divisiogg Stoll affiliate. 
3, who } e 
Reeves Sound Laboratories, New York 
City, announces the appointment of 
William C. Speed as vice-president in 
1 appointe oom of Agregar He is also 
section agg 2 “irector of the pany. 
it manage 
rulators, ig ° 
the Cent 






















Pittsburgh has named Bennett W. 


Sof the Pole Line Hardware Division. 


Ray Murphy has established his own 
Pbusiness on the West Coast as manu- 
facturers’ representative for Crescent 
Insulated Wire and Cable Company, 
Trenton, N. J., Spang-Chalfant, and 
Steel City Electric Company, both of 


[ EBBINS 


racts, W Pittsburgh, Pa. Mr. Murphy’s office 
rvice Will and warehouse is located at 720 East 
by W.AB Second Street, Los Angles, Calif. 
past t 

lanager 0 





contracts 
ed gene 
-E’s motof 


the sales 
zlass Com 
fonaca, F 
in promo 
imarily fe 
st was for 
ig. Divisiot 
5 


Co., In 
ces the af 
1s assistat 
20 month 
Prod oe 





stant cil 

Jivision. I. K, PREDDY, manager of Electric 
Motor and Repair Company in Rich- 
mond, Va., is carrying on successfully 


Mm the absence of the owner, Lt. J. W. 





Oliver Iron and Steel Corporation, | 


Johnson as general manager of sales 


SPECIFICATIONS 
121/2", 
Length, front to back,111/" 
Lens, 8%" in diameter. 
Metal finish, dull olive 
drab. Net weight, 61/2 lbs. 


Height overall, 


UNIVERSAL 
ADJUSTMENT 
Floolight is easily, quickly 
positioned to direct the 
light where wanted -— 
250° swing vertically, 360° 
horizontally -— simply by 
adjusting wing bolts on 


bracket and base. 














Monty ,,’¢70n, Jr., commissioned officer in the 
: ‘a United States Naval Reserve and Sta- 
he al toned with the Westinghouse Electric 
0 Manufacturing Co. in East Pitts- 
burgh, Pa. 
Y M . 
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PITTSBURGH 


MANUFACTURERS OF LIGHTING 
EQUIPMENT AND THE FAMOUS 


b,£Seors aN 


OLIVER BLDG. PITTSBURGH, PENNA. 








Projecting a full pattern of light on an 
area of 2500 sq. ft., at a distance of 50 ft., 
the new ST-200 Permaflector Floodlight 
meets the demand of low-wattage users 
for highly efficient lighting of work 
areas. 


Rugged in construction; incorporating 
features found only in larger, higher- 
priced floodlights; highly resistant to 
shock and vibration; weather-proof 
and corrosion-resistant; equipped with 
the famous silver-mirrored-glass 
Permaflector; steel protective housing; 
heat-resisting lens, (easily removable 
for maintenance.) 


Takes standard 200-watt, PS 30, Medium 
Base Incandescent Lamp — 110-120 Volt 
Service. 


Low in cost! Inquire of your jobber 
or write direct. 


Please rush complete data on small-wattage PERMA- 
FLECTOR Floodlight ST-200—EC 2-44 


NAME 








ADDRESS. 





CITY. STATE. 





133 

















PROFITABLE 


Opportunities for you 
with 


AUTOMATIC 
TIME CLOCKS 


Window Lights . . . Electric and Gaseous Tube 
Signs . . . Apartment and Hotel Hall Lights... 
Billboards ... Fleed Lighting . . . Poultry House 
i . . _ Linetype Machines .. . Pumps and 

. . « Electric Refrigerator Defrosting ... 

Time Lock Safes and Vaults . . . Street Lighting 
- +» Traffic Signals... Signal and Alarm 

-.. Appliance Outlets .. . Water Soften- 

ing Equipment . . . Advertising Displays .. . 
Ventilating Systems . . . Attic and Exhaust Fans 
. . » Electric Fountains . . . Air Conditioning 
Equipment . . . Electric Hot Water Heaters... 
Compressers . . . Oil Well Pumps... Battery 
ing . . . Sprinkling Systems . . . Airport 

. .. Churoh Bulletin Boards . . . Diera- 

mas . Coal Stek - . « Time Signals... 
Chemiculture... A . . . Blowers 
ooo vate & . . « Bulletin Boards 
. - Heat 7 ng... Panoramas... Con- 
eyors .. - Suburban Railway Station Platforms 
. . » Ghime Systems . . . Electric Cookers .. . 
Factory Lighting ... Electric Glue Pots... Park 
and Playground Lights ... Gas and Oil Heating 


Equipment . . . Plastic Molding . . . Solenoid 
Valves . . . Greenhouse Lights. 


Write for Information 
and Discounts 


AUTOMATIC 
Electric Manufacturing Co. 
TIME SWITCHES—FLASHERS 
MANKATO « MINNESOTA 

Ge oa COU 
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NEW HELPFUL GUIDE 


TO ANCHORING DEVICES 


New book presents complete 
“know-how” story on all types 
of expansion anchoring de- 
vices. Fully illustrated. Com- 
plete installation instructions. 
Handy reference on styles and 
sizes for every anchoring need. 
Yours without cost or obliga- 
tion. 
Write for your copy today and 


complete facts on this depend- 
able line. 


EXPANSION 
COMPANY 


eli ler -Veje) 
BOLT 


2231 W. Ogden Ave. @ 


Chicago 12, Ill. 





Motor 
Shops 


[FROM PAGE 41] 


flat on a bench, with the side or surface 
of the coils that bear against the frame 
when in the motor, laid against the 
surface of the bench, i.e., with the arm- 
ature side up. 

Fig. 1 indicates that all the field 
coils have the leads on the commutator 
end, all are alike, i.e., open coils, the 
coils are counter clockwise, and the 
main field coils have a taper on the 
armature side. 

The information shown in Fig. 1 
illustrates that to wind the field coils 
for this motor, we must know how to 
convert such data into winding and 
assembling data for the required coils. 
In fact, there are many cases where 
only the coils are shown in Fig 1A 
without the connections between coils; 
then we must make coils with leads 
arranged to make the simplest wiring- 
around-frame connections. 

Starting and Finishing Leads—Any 
field coil will have two leads. For iden- 
tification and standardization purposes 
these can be called the starting or inner 
lead and the finishing or outer lead. 
The starting or inner lead is always the 


x i 
be Joe ha/f - —— de ‘2nd half 


| 
| 

| 
| | 
| | 
| 


| 
| 
| 
Finish lead-B 
| 
| 


--Start lead 


A 
_ First turn of 
second half 


First turn of _- 
first half ~~~ 
aces < eatao 


FIG. 2. Coil wound in halves, start on . 

right, taper on right, starting lead on 

armature side. Counter clockwise. Open 
coil, 


start of the first turn of the first layer, 
or the lead from the innermost section 
of the coil, as at A Fig 2. The finish- 
ing or outer lead B Fig. 2 is always the 
end of the last turn of the last layer or 
the lead from the outermost section. 
Starting the Coil Winding—There are 
two methods employed in starting the 
winding of wire-wound field coils. 
These are (a) start-on-right, (b) 
start-on-left. The start-on-right method 
is used to a greater extent than start- 
on-left and may be considered as 
standard. 

Start-on-Right Coils—Begin with the 
field-coil mold fastened to the face plate 
of a winding head and with the oper- 
ator standing facing the machine and 
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mold. Then, with the mold arranged 
to revolve clockwise, i.e., away from 
the observer, the wire is fastened to the 
right-hand side of the mold as at A 
Fig. 2. With the wire fastened in this 
manner and the mold rotating clock. 
wise, the wire will be drawn over the 
top of the mold. 

With the start-on-right Coils, they 
may be either clockwise or counte 
clockwise; thus they can be made of 
north or south magnetic polarity, aj 
depending upon how the starting-lead 
side is placed. 

If the starting-lead is placed on the 
armature side the coil will be counter 














| Finishit 
lead " 


FIG. 4. (right) 
Crossed-coil starting 
and finishing leads 
of coil brought past 
center-line of coil, 


Finishing 
lead © | 


FIG. 3. Open-coil 
starting or finishing 
leads not brought up 
to, nor past, center- 
line of the coil. 


clockwise, and if on the frame side 
it would result in a clockwise coil, as 
will be shown later. 

An easy way to check the various 
sketches and _ statements regarding 
start-on-right or left, etc., is to use 
round solder wire and make small coils 
of a few turns to illustrate the different 
terms as they are discussed. 

The start-on-right coil is preferred, 
as the starting wire or free end, can be 
held or fastened to the mold more read- 
ily The start-on-right coil when laid 
on a bench with the starting lead up, 
represents a left-hand screw thread. 

The major items of information 
needed for the correct interpretation of 
field connecting diagrams must be in- 
corporated in the winding of series 
field coils, and are: (a) how wound; 
straight up or in halves. (b) how 
started ; on right or left. (c) how many 
turns. (d) how many layers. (e) how 
tapered. (f) size of wire, kind of 
insulation on wire. (g) how crossovers 
are arranged ; whether concentrated om 
one end or distributed, and (h) size of 
mold, that is width, length, wire space 
radius on corners, etc. i 

The coil shown in Fig. 2 is wound in 
halves up, start-on-right, taper-on- 
right, and there are eight layers. Four 
layers are full, of 16 turns each fol- 
lowed by one layer of 14 turns. 
check“inark indicates that one turn 
this fifth layer is dropped from the 
right-hand side of the mold. In other 
words the coil tapers on right. The 
sixth layer has 12 turns tapered 0” 
right; the seventh, has 10 turns, tap- 
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vq on right; the eighth or last layer 
ys eight turns tapered on right. 

The left side of Fig. 2 between lines 
x indicates the number of turns in 
inding the first half of the coil. It 
ows 60 turns for the first four full 
vers, 14 for the next layer, and so on 
til a total of 104 is shown for the 
iht layers. Then the data for the 
cond half shows four layers of 1 
im each at right of mold to starting 
ai, making a total of 108 turns for 

e coil. 

The data in Fig. 2 calls for open 
‘ils. However, the starting lead of 

e coil will be brought well beyond 
he centerline of the coil. It is general 
vactice with wire coils, to bring the 
urting and finishing leads well past 
he centerline of the coil. This enables 
ie motor assembly men to make open 
crossed coils, or to attach flexible 
ble leads in a manner that permits 
cure anchorage. 

The terms “open”, “crossed”, “right- 
and coils”, “left-hand coils” referred 
pat the start of this material is defined 
s follows : 


An open coil is one in which the 
arting lead or finishing lead is not 
rought past the centerline of the field 
oil. An open coil is shown diagram- 
tatically in Fig. 3 where both the start- 
wy and finishing leads are shown as 
oping short of the centerline. The 
uds do not cross or pass each other. 
A crossed coil is one in which the 
arting and finishing leads are brought 
tyond the centerline of the field coil. 
crossed coil is shown diagrammatic- 
ly in Fig. 4. The starting lead has 
en brought beyond the centerline to 
he left-hand side of the coil, while the 
mishing lead has also been brought 
kyond the centerline, to the right-hand 
ide of the coil. 
The terms open and crossed are ap- 
lied only to coils that have both the 
atting and finishing leads brought out 
the same end of the coil, that is, 
th leads are either on the commu- 
Hor or on the pinion end of the coil. 
means that the jumper cables, etc., 
talso all on one end. 
In some cases it is desirable to have 
€ connections between field coils, 
both ends of the frame, which means 
Mt the field coils will require leads on 
th end. This brings up the terms, 
iht- and left-hand coils, 
Aleft-hand coil can be defined as one 
erein one lead is brought out from 
: end of the coil. Regardless of 
ich end the coil is viewed from, the 
ad on that end points to the left, 
Fs from the centerline of the coil. 
: ag coil can be defined as 
a pa one lead is brought out 
, ach end of the coil. Regardless 
which end the coil is viewed from, 
[Continued on page 136] 
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Silv-A-King “RLM” 
Standard Dome Reflectors 





Silv-A-King “Victory” 
Fluorescent Units 





LIGHTING EQUIPMENT 


For Industrial Needs 


In spite of the heavy demands of war production, 
Silv-A-King—specialist in industrial lighting for close 
to a quarter-century—is regularly filling priority or- 
ders for both fluorescent and incandescent lighting 
equipment. Silv-A-King lighting units offer many advantages in over-all 
efficiency, easy installation and maintenance—and all equipment conforms 
to RLM and other recognized standards for high quality and efficiency. 





Silv-A-King lighting service—which costs nothing extra—includes 
expert guidance in planning lighting layouts for maximum efficiency, 
flexibility, and economy. Why not discuss your lighting problems with a 
Silv-A-King engineer? And send for the complete Silv-A-King catalog today! 


BRIGHT LIGHT REFLECTOR COMPANY, INC. 
1033 Metropolitan Avenue, Brooklyn 2,N.Y. 





SILV-A-KING makes Light work FOR YOU 
















ELECTRICAL 


Combination Switch 
and Receptacle eg 
—W. T. and N. W. 
—doubie pole, } 
throw-switch, and 
— -phase recepta- 
cle. 


7 ——- T. and 

T.—have no fuses 
Pig are used to connect 
branch circuits. Branch 
— Boxes are fuse- 
able, 








oa Single, 
_aag® Triple Receptacle Boxes— 
WwW. T. and N. W. T.— 
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Double, and 


single phase. 





ucts, some of 
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engineering s dards, 
carefully inspected and 
packed, and full > 
proved by the . ‘ 
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talog -S- 
complete details on the 
AUSTIN line 


Lamp Type Indicator 
Boxes — Watertight. 
Furnished complete 
with clear green, red, 
ae yellow and opal 
ens. 


THE M. B. AUSTIN COMPANY 
108-116 S. DESPLAINES ST., CHICAGO, 

















FIRM NAME 
ADDRESS 


Pleese send details and 
32-page illustrated catalog. 















COPPER TUBE 
& PRODUCTS, Inc. 












Motor 
Shops 


[FROM PAGE 135] 


the lead on that end points to the right, 
away from the centerline of the coil. 

Thus by using right- and left-hand 
coils in a frame with coil connections 
on both the commutator and pinion 
ends, the same effect is obtained as with 
open and crossed coils with connections 
all on one end. 

The next article will continue the 
discussion on winding coils. 


SLEEVING RACK 
ON COIL WINDER 


Many steps are saved in the motor 
shop of Best Electric Company, New 
Orleans, by having the sleeving for 
coil ends handy right at the coil wind- 
ing head, instead of taking the wound 
coils to another bench, cutting the 
sleeving and placing it over the ends. 

To accomplish this, a simple rack, 
made of No. 14 gage sheet steel, is 
welded to the top of the winding head 
gear enclosure where it is easily acces- 
sible to the winder. The rack, divided 
into four equal sections, is 154-inches 


| wide, 94 inches high and deep enough to 


accommodate a pre-determined quantity 
with those sleeves of different diameters 
stacked in different sections. 

Sleeves are cut to the proper length 
in bunches and used to replace the 
stock in the rack as it diminishes. 
Now the winder can just reach over, 
select the necessary lengths of sleeves, 
and place them over the coil ends be- 
fore he removes the coil from the wind- 
ing head. 






Y US “ 


HANDY RACK welded to gear enclosure of winding head keeps coil- 
Sleeves can be placed over coil ends 
removed from head. 


within reach of winder’s hands. 


Practical 
Methods 


[FROM Page sift 


reality, this system is a combinati 
of three individual booth units with 
a single exhaust fan. 

In designing the above System, the 
cfm. capacity was based on manufg, 
turers’ recommendations. If, as 
this case, the separate units ate 
grouped into a single system, the tot 
capacity is determined by adding up th 
cfm. requirements of the individy 
booths plus allowances for resistang, 
and the discharge method—open gir 
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FLEXIBLE CONNECTIONS peri 
swinging the exhaust duct arm in eihe 
horizontal or vertical direction to set 
the welder on any type of work in at) 

part of the booth. 
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just arrester, or whatever other means 


is employed. 
hh ddition to safeguarding the 


jealth of the welders, this exhaust 
system materially reduces the main- 
vsance problem in the plant. By ex- 
igusting the flux fumes at the arc, 
deposits no longer appear on the build- 
ing floors, walls and ceilings, light- 
ing fixtures and other equipment. The 
net result is a lower total over-all main- 
tenance cost, better seeing conditions 
and a cleaner atmosphere in which to 
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SIGNAL 
CIRCUITS 







INDUSTRIAL 








Signal circuits can be employed to 
advantage in many places on the indus- 
tal front. Electrical devices can be 
wed as silent sentinels to release men 
in attendance duties for more produc- 
ework. To cite a concrete example, 
fe current limiting reactors at a 
Camegie-Illinois Steel Corporation 
plant no longer require constant attend- 
ance, 

Their former practice was to keep a 
tan continually making rounds, check- 
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NCHEMATIC WIRING DIAGRAM of 
mm 8 Signal circuit which not only notifies 
ua M8 attendant that trouble has occurred, 

! also indicates where the operator can 
q locate the trouble. 











p factor temperatures. Each re- 
e 1S equipped with an indicating 
smometer and the purpose was to 
against deterioration resulting 


| OPeration at too high tempera- 
lures, 









nd sleet [Continued on page 138] 
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LATROBE 





QUALITY 


QUATY THAT LASTS 


QUICKLY INSTALLED and LASTING 





NO. 252 FLOOR BOX 


Shown with No. 206 and No, 207 Nozzles, Brass 
flange frames are securely fastened to iron ad- 
justing frames to prevent floors from chipping 
when cover plates are removed. 





“BULL DOG” 
BX CABLE STAPLES 
Excellent quality staples packed in 


cartons, kegs, and barrels. 
contain 6,000; barrels, 30,000. 


Kegs 





“BULL DOG” 
INSULATOR SUPPORT 
Malleable iron of high tensile 
strength for fastening porcelain 
and glass insulators to exposed 

steel framework, 


tight floor 


FULLMAN 


MANUFACTURING CO. 
LATROBE, PA. 


EASILY 
INSTALLED 





NO. 150 BOX WITH 
NO. 270 NOZZLE 


Latrobe adjustable water- 


for installation in concrete 
floor—Tops easily adjusted. 


In cases of emergency it is 
good to know that Latrobe 
products can be installed 
quickly with important sav- 
ing of time and labor. But, 
best of all is the assurance 
of lasting service. They 
really "carry on" through the 
years. 















“BULL DOG” ARMORED CABLE SUPPORT 


A strong lightweight clamp for 
hanging armored cable to steel- 
work, Convenient for temporary 
or permanent jobs. 







NO. 284 NOZZLE WITH 
NO. 200 COVER PLATE 
Single Duplex receptacle 
with '/. inch brass pipe ex- 


box—suitable tension. Also furnished 
with 34 inch pipe exten- 
sion, 
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How the electron 
works for you 


Here is the kind of book you have been 
awaiting—an ABC book which will show 
any electrical worker or salesman of elec- 
trical supplies what electronics is all about. 
This book gives you simply—without form- 
ulas or much mathematics just what you 
want to know about electronic principles 
and how they are applied in working de- 


Just Published 


A PRIMER OF 
ELECTRONICS 


By DON P. CAVERLY 


Commercial Engineer, 
Sylvania Electric Products, Inc. 


235 pages, 5/2 x82, illustrated, $2.00 


Here is an especially clear and simple ex- 
planation of electronics and electronic tubes 
and circuits, for all concerned with the 
manufacture, application or operation of 
household or industrial electronic devices. 


@ The text is concise and written in 
language that anyone can understand, 
yet is technically authoritative and 
complete. 


@ More than 200 specially prepared 
illustrations are an important factor 
in the clarity of the treatment. 


@ The material has grown out of the 
widely-known series of articles in 
Wholesaler's Salesman. 


The book begins with the atom, the electron, and 
static and electron discharges and takes the reader 
step by step through explanation of electric cur- 
rent, magnetism, and electromagnetic radiation, to 
an understanding of simple radio tubes, fluorescent 
lamps, cathode ray tubes, ignitron, thyratron, and 
other tubes and their basic connections for prac- 
tical purposes. 


The book covers concisely, tically, so that 
any one may understand, such topics as: Produc- 
tion of radio waves; reception of radio waves; 
short-wave radio; frequency modulation; tele- 
vision transmission; television reception; 
ultra-high frequencies and microwaves; 
ranging and directing by radio; infra- 
red; ultra violet; hot cathode fluo- 
rescent light sources; fluorescent- 
lamp circuits; cold cathode fluo- 
rescent light sources; bacteri- 
cidal tubes; strobotrons; 
photo-electric tubes; ca- 
thode-ray tubes; icono- 
scopes; image-dissector 
tubes; facsimile record- 
er tube; 4 tubes; 
electron microscope; 
electron tubes in general. 











See it 10 days 
on approval 





McGRAW-HILL 
EXAMINATION COUPON 


McGRAW-HILL BOOK CO., Inc. 

330 W. 42nd St., New York 18, N. Y. 

Send me Caverly’s A PRIMER OF ELECTRONICS 
for 10 days’ examination on approval. In 10 days 1 
will send you $2.00 plus few cents postage or re- 
turn book postpaid. (Postage paid on cash orders. ) 


AGAreSS ...-cccccccccccccecceccecscccescescosece 
City and State......cccccccccccccccccccscorsccces 
Position 


SePeCeer rrr rer rere rrr rr rrr ree eee eee eee) 


Company 
(Books sent on approval in U. S. and Canada only.) 
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Practical 
Methods 


[FROM PAGE 137] 


Then one of the workmen advanced 
the suggestion of signal circuits 
through the C-I Improvement Record 
System whereby simplification of 
maintenance procedures are encour- 
aged. Consequently, each reactor was 
equipped with a thermal element which 
would operate at a predetermined tem- 
perature value. A 110 volt a.c. signal 
circuit was run, paralleling all twelve 
reactor thermal switches. Resistances, 
each of a different value, were inserted 
in series with the thermal switches so 
that a dial indicator, with a pointer and 
face numbering up to 12, would indi- 
cate the hot reactor upon a signal from 
the particular thermal switch. 

For example, referring to the wiring 
diagram, take No. 7 reactor to No. 2 


substation. A resistance of 356 ohms is 
inserted in the paralleled indicator 
circuit. When the thermal switch 


closes because of too high temperature 
in the No. 7 reactor winding, the indi- 
cator pointer comes to rest at the num- 


ber “7”. The current of 0.31 amperes 
E 110 
(I= R= 356 = 0.31 amp. approx.) 


is only sufficient to turn the pointer to 
number 7. 

The indicator operates on a damped 
meter principle (more current, more 
torsional force, and vice versa), with 
the resistance inserted in each circuit, 
predetermined and calibrated with the 
indicator for correct indication. 

Simultaneous with indicator opera- 
tion, a relay operates energizing a siren 
connected to the 250 volt d.c. power- 
house control bus, and calls attention 
to the existence of a faulty condition. 
The siren remains in operation until 
the thermal switch is reset at the re- 
actor. The cause must be immediately 
removed by switching or other means 
to reduce the heating, or the switch 
will snap back into the closed position, 
re-energizing the siren. 

Such a multiple signal system can be 
as elaborate or simple as desired, and 
can be modified to meet practically any 
type of operating condition. Assur- 
ance of normal flow of fluids can be had 
by a similar system utilizing pressure 
switches. In combination with single 
contact simple relays, a signal circuit 
can be utilized to “notify” the proper 
authority when essential conveyors, 
fans, blowers, furnaces, machines, or 
any type of industrial equipment fails 
to operate properly. The signal circuit 
can also be utilized to disconnect the 
load from the line. 














TRANSITE 
JUNCTION BOXES 





To eliminate the use of critica] Me. 
terials as much as possible, Transit 
ducts and junction boxes were ty 
wherever practicable on electrical cir 
cuits at the Oak Ordnance Plant i: 
Illinois. Outdoor distribution circyjs 
in Transite ducts encircle the machi 
shop and maintenance departmey 
building to serve standard power ay 
lighting cabinets in this non-hazardoy 
area. 

Entrance to this duct loop is may 
through a weatherproof Transite eq. 







ENTRANCE BOX, constructed of 
transite, accommodates service condi 
tors for this ordnance plant machine 
shop. Transite duct encircles building 
feed numerous lighting and pow 
panels inside. 


CORNER PULL BOX of Transite fal: 
tates installation of cables in this Trans: 
ite duct line. Similar units are insert 
in the line wherever taps are mast 
feed panels inside the building 


nection box with holes drilled m™ 
bottom to accommodate the mul 
cables connected to the overhead s 
ice from a nearby pole mounted 
former station. An ordinary four-—™ 
house bracket is used to dead 
three-phase, four-wire, service col 
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ductors at the building. Transite duct, 
mounted by two hole straps to wood 
block supports, branches out in both 
directions from the entrance box to 
encircle the building. 

At the building corners, similar 
boxes were used as pull boxes with 
one duct line entering the side and con- 
inning out the back and along the 
length of the structure. The same 

of box was inserted in the duct 
fine wherever a tap-off was made -to 
feed an indoor lighting or power panel. 
All boxes are constructed with remov- 
able covers to facilitate cable pulling 
and splicing or connections. 


Modern 
Lighting 


LIGHT FOR 
WELDING OPERATIONS 


Light conditioning for electric weld- 
ing operations is a new problem 
brought about by the increased use of 
welding in our war plants. In the past 
welding booths were stuck away in a 
dark corner, away from other em- 
ployees so the blinding arc would not 
disturb them. Curtains enclosing such 
booths were either black, green or 
brown. Today there are not enough 
corners in plants to accommodate the 
amount of welding necessary—in fact 
welding is an integral part of assem- 
bly line operations in some plants. So 
the battle to reduce welding arc con- 
trasts and decrease the seeing task of 
the welder is on. The ammunition is 
light and paint and the advance is just 
beginning to start. Lighting engineers 
are studying the problem and releasing 
their recommendations. 

The following discussion of this 
subject is based on a set of recom- 
mendations presented, under the spon- 
sorship of the local WPB office and 
the Chicago Lighting Institute, to an 
audience of industrial plant nien at one 
of the Wartime Lighting Conferences 
held in Chicago. 

_ Welding, from the viewpoint of see- 
mig, presents one of the poorest condi- 
tions. The welding arc—one of the 
brightest of artificial light sources— 
creates a terrific glare source between 
the eyes and the work. The arc also 
gives off quantities of ultra-violet and 
infra-red rays—hence the elaborate 
Protection of the welder’s face, eyes, 
ams and hands. The glass in the 
welder’s hood is universally No. 10 
Welding glass which absorbs all of the 

“red and ultra-violet rays—and all 
but .014 percent of visible rays. Thus, 
from the time the welder lowers his 
hood until he strikes the arc. the work 

[Continued on page 140] 


[FROM PAGE 94] 
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Cheek The Details— 


See why Wheeler means 


\ bled : 
LY 





From end to end, Wheeler Re 
flectors are engineered with all the 
skill and experience of Wheeler’s 
62 years’ specialization in lighting. 
They’re “skilled lighting” that in- 
sures maximum lighting efficiency, 
durability, and convenience of in- 
stallation and maintenance. 

Examine a Wheeler Fluorescent 
Fixture, for example. Compare its 
high rigidity, obtained in spite of 
WPB metal-restriction, by 
Wheeler’s I-beam wiring channel 
construction. Notice that wiring is 
completely metal-enclosed, yet in- 
stantly accessible. Also note the ac- 
cessibility of starter switches; the 
speedy adaptability of the unit to 
continuous runs; and the ample 
provision of knock-outs for any type 
of mounting. 

Whether you need fluorescent or 
incandescent fixtures, specify 
Wheeler and you'll get such “skilled 
lighting”! Wheeler Reflector Co., 
275 Congress St., Boston 10, 
Mass.... New York City. Repre- 


sentatives in principal cities. 









Simpler Wheeler coupling speedily adapts 
single units to continuous runs. Note I- 
beam wiring channel design and accessible 
starter switches. 





Another Wheeler improvement! New 
Lamp Retaining Guard for modern fluor- 
escent fixtures. Provides new safety... 
positively prevents falling lamps. 


Distributed Exclusively Through Electrical Wholesalers 


Lighting Equipment 
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Modern 


WHERE 10 Buy —_— 


Equipment, Materials and Supplies for 
Electrical Construction—Maintenance—Repairs is almost totally obliterated, This 


causes some welders to strike the are 
DRILLS CONCRETE—METAL— 
wooD - 
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[FROM PAGE 139 




















Solution of Problem—Obviously the 
solution to this problem is to provide 
sufficient illumination to permit the 
welder to see the position of the work 
through his filter glass (enough to per- 
mit him to strike the arc in the proper 


before lowering their hoods—a prac 
tice that is extremely dangerous toe: 

ELECTRIC HAMMER AND DRILL 

Saves time and money installing expansion 


eye health. 
anchors. Drills concrete to 134"' dia.; metal 
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4 aH". — a wee Easy a TURN , 

Also. chisels, bull points, etc, Write for ANzTaiNe, _||Place) and at the same time reduce ti 
bulletin. ON & OFF contrast of the welding arc with the TRA 
Wodack Electric Tool Corporation REGULARLY surroundings. With a decrease in con- §¢.C 
4628 W. Huron St. Chicago 44, Ill. The TORK CLOCK CO., Inc. trast the operator will be able to follow is T. 
Telephone AUstin 9066 MOUNT VERNON, NEW YORK the weld more closely, observing Chew 
amount of overlapping and undercut- roe 
pas hin sux wider Giveuting Gen ting, one of the sige Pee of the Hf and ¢ 

SAFETY'S SAKE ff not supply the information con- ||Td, speed, and so on. After the hood 
SODER FLUX cerning products or services || is removed, flaws and irregularities in $— 

te char il ieninc wanted, please write: the weld can be more readily noticed, 
L. B. ALLEN CO ine ELECTRICAL CONTRACTING General Lighting—A good general apor 
6715 Bryn Mawr Ave. Chicago 31, Ill. 330 W. 42nd St. New York18,N.Y. || lighting system will do much to solve fF its 








the problem. Although the American  Bixe-g: 
~mcera Recommended Practice suggests a foro 


ae ini f 30 foot-candles for weld- : 
SEARCHLIGHT S E CTI ON in, hie htt ong 9 that Higher tes 
Pre tae tensities are desirable. One application 


eurcorwess *“CQPPORTUNITIES” : feo 2¢52 1) || orbit intense general ating ror 



































FOR RATES SEE LAST ISSUE \}| welding in an Indianapolis warplant fh, ger 

=| was discussed on page 50 of the Sep-  Brarc, 

REPRESENTATIVES AVAILABLE tember issue of Electrical Contracting.  fither 

WANTED ro “Wr nese —_ renee. eee Here 150 foot-candles of general light- BF abs 

SALES MANAGER age RT ng i od baa haaltemgeene Bio ey 

in this sel, je on pPhevrnsd roam cou: RA-312, | Cury-vapor units installed on an 8-ft. iS pt 

Leading manufacturers of special Eeecntssal Contracting. 330 W. 42nd St. New| spacing at a 13-ft. mounting height. Shdian: 
electrical equipment, with repre- REPRESENTATIVES (Blectrical_Engineers)| This was a large indoor open area Paintin 
sentatives in principal jobber oom sar cucadilane Capptonal). Bites Voraich Caen, welding project and the high intensity oat of 
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sales manager having experience 
and knowledge of jobbers, contract- 
ors, architects and engineers. Imme- 
diate needs, post war planning and 
renewal of contacts with former civ- 
ilian customers, and inspiration for 
sales force. Salary will match abil- 
ity. State experience and qualifica- 
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SW-311, Electrical Contracting HC EQUIP C0. T ent Ja 
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WESTERN CANADA 


To Electrical Manufacturers 

















age 
Ss 
Western Canada is an excellent mar-_ its services in promoting and develop- WORLD WAR II veteran 3 Oa Ince 
ket for a wide assortment of electrical ing a steady and active demand for (left) now does motor rewin i aa er th 
products. worthy products. the guidance of Karl Eisele, foreme : Baws ay 
the electrical department of the oo a 
A thoroughly experienced sales or- Territory covered from Head of the sin Foundry and Machinery Co., a Gere. 
ganization with 25 years experience Great Lakes to Pacific Coast inclusive. son. After 14 years of service m 1 int 
within the electrical industry offers you . Highest references. Coast Artillery branch of the U.S. —_ hould 
including action at Guadalcanal, Bo re ve 
RA-313, Electrical Contracting, 520 North Michigan Ave., Chicago 11, Ill. received a medical discharge and yi 
back to his old company and a new 10? 
lectr 
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ENTERPRISING ELECT RICAL CON- 
TRACTORS of Richmond, Virginia, are 
6. C. Chewning, Pres. and on the right 
iT, W. Wilmer, Secy. and Treas. of 
Chewning and Wilmer, Inc. With new 
construction falling off, they are grateful 
that they didn’t abandon their industrial 
md commercial maintenance during the 
lush government contract days. 
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ere not distracted. The mercury- 
apor unit was recommended because 
f its efficiency and the fact that its 
lue-green color blends well with the 
dlor of the welding arc. 
Painting—of surrounding areas and 
bjects, such as walls, ceilings, col- 
mns, welders’ frames, jigs, etc., in a 
ight color increases the efficiency of 
egeneral lighting and aids reduction 
are contrast. White zinc-oxide paint, 
ither dull or gloss, has the property 
{ absorbing the harmful ultra-violet 
ys and is highly recommended for 
is purpose. This was used in the 
ndianapolis plant mentioned above. 
ainting the work itself with a prime 
wat of light colored paint also helps, 
tilizing the light of the are to best 
vantage, reducing brightness con- 
ast between the arc and work and 
tteasing the visibility of the work. 
Local Lighting—must be used to 
plement general lighting when the 
ork is pocketed or so surrounded as 
be in shadow. Extension cords and 
ttable bench and floor stands should 
equipped with shockproof guards 
nd mill-type or splatterproof bulbs. 
lor stands with four 20-watt fluores- 
et lamps in a 24-inch square re- 
«ctor may also be used. Two such 
its are on the market, one with four 
watt fluorescent tubes on a scooter 
tand, _the other with incandescent 
mps ina large area reflector with a 
over glass. 
Layout Tables—are best lighted by 
oe area, low brightness fixtures 
we visibility is obtained by a glow 
vet the entire work surface causing 
‘ws and scribe and centerpunch marks 
Bs 9 out as dark lines and marks. 
a. of 50 to 75 foot-candles 
teh 5 provided. However, if there 
© vertical barriers, overhangs, and 
[Continued on page 142] 
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NEW 
NIAGARA Model 






Available for 
commercial in- 
stallations—of- 
fices, drafting 
rooms. 












Wiley 
Fluorescent Fixture For Immediate Delivery 


@ This new commercial fixture assures New advantages! Quick, easy, one- 
soft, well-diffused illumination of high man, cleaning is provided by assem- 
efficiency. A handsome fixture, al- bly of the frame with the chassis by 
ways in good taste. Frame finish is spring clips, easily operated. 

ivory, infra-red-baked enamel with Construction is compact and sturdy, 
contrasting ornamental ends, louvered and within W.P.B. approved limits. 
or ribbed glass bottom. Translucent Frame is simple and rigid, chassis is 
side panels. standard Wiley industrial design with 


approved, cool-operating ballast. Ar- 
rangements for hangers meet all needs. 


Write for complete information 


R. & W. WILEY, INC. 


Dept. EC-24 777 Hertel Ave. 
Buffalo-7, N. Y. 


Member Fleur-O-Lier Manufacturers’ Association 























QUICKLY APPLIED LABELS ENABLE YOU TO 
NI! ! [ij, 


WIRES ON ELECTRICAL INSTALLATIONS 
EFFICIENTLY, EFFECTIVELY, INEXPENSIVELY 
















There is an E-Z Code Label for every elec- SIMPLE AS 
trical and electronic assembly; for maintenance 
and repairs. They speed production, save man ABC 
hours, reduce costs. Of flexible, durable mate- READY TO USE 


rial, with transparent coating. Ready to apply 
—no moistening necessary. In standard code 
numbers or "tailor made’ with special symbols 
or colors for specific requirements. Used by the His 
biggest names in the electrical world. A cent 
Send for samples and price list. Give pri- PEEL OFF STRIP 
ority, whether under MRO or numbered war con- Ha 
tract and whether for assembly or maintenance. 


WESTERN LITHOGRAPH COMPANY 


600 E. Second St., Los Angeles 54, Calif. 
Bayside, L. I., N. Y., Chicago 
Kansas City, Mo., Marion, Ohio 


73546 A 









QUICK - EASY TO /APPLY AND READ cee SS 
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HEAVY DUTY 
Carbon Lamps 


FOR INDUSTRIAL USE 


@ Recommended for use 





















where Long Life is essential, 
where Vibration is exces= 
sive, where Inaccessibility 
of lighting fixtures makes 
Replacement Difficult, where 


a Pilot Light is needed. 




















Available in a wide Variety 





i] 
of sizes, shapes, candle 


for Industrial and 
Residential Wiring 


@ Contractors can select, from the 
MULTI line, the correct unit to meet 
the most exacting requirements for In- 
dustrial and Residential lighting. 
MULTI Reflectors are the modern 
answer to present demands, whether 
the need is for fluorescent or incandes- 
cent units. 


power and voltages —Stan- 
dard and candelabra bases. 
A large supply of all standard types 


are carried in stock, thus assuring 


you prompt service at all times. 


Write for catalog sheet 1-2 
for full details or see your 
Electrical Wholesaler. 


NORTH AMERICAN 


ELECTRIC LAMP CO. 


Sent for complete catalog 


ELECTRICAL MANUFACTURING CO. 
1840 W. 14th St., CHICAGO, ILL. 















1044 Tyler Street St. Louis 6, Missouri 





VARIOUS NEW MODELS 
AND RANGES 


Test Insulation the Modern Way 
with a MODEL B-5 


MEGOHMER 


NEW BATTERY-VIBRATOR TYPE 


Ne more tiresome cranking of a hand-driven 
generator . . . Entirely self-contained, steady 
test potential of 500 volts DC, available at the 
touch of a switch. Direct reading in insulation 
resistance. 


HERMAN H. STICHT CO., INC. 


27 PARK PLACE WRITE FOR BULLETIN No. 430 £ 





NEW YORK, WN.Y. 











CHANGE OF ADDRESS 


McGRAW-HILL PUBLISHING COMPANY 
330 West 42nd Street, New York, 18, N. Y. 


Director of Circulation: 
Please change my address on Electrical Contracting 
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Modern 
Lighting 


[FROM Page 


deep pockets, vertical plane iflyn 
tion will be necessary, requiring 
haps one or more local lights (¢ 
cussed above). 

Booth Lighting—is frequently py 
vided by fixtures mounted over 
booths (normally set back to back} 
Under these conditions welders 4 
trainees must work in their own ¢ 
dow or frequently the light comes ; 
on the wrong side of the vertical 
To overcome this, the investigating 
committee suggests the use of a sing 
lamp, 20-watt fluorescent — fixty 
mounted vertically at the top, frm 
corners of each booth (extending frm 
the booth top down). This arrang 
ment would provide good light on ty 
work, and would eliminate shadow aj 
light reflection from the welder’s hog 
glass. 

Brazing—is usually done on a no 
mal height work bench with the op 
tors wearing No. 4 welding goggls 
Recommended lighting for this tal 
calls for use of 100-watt fluoresce 
R.L.M. fixtures mounted over and; 
line with the outer edge of the bend 
Surrounding walls and objects shoul 
be painted in a light color to refle 
the light upon the work and redw 
contrast. An installation of this ty 
provides from 40 to 50 foot-candles¢ 
illumination. 

Inspection—There is a tendency t 
use extension cords with bare lan 
and guards for this type of work. Her 
the inspector must look past the bh 
lamp to see the welds. The unit recom 
mended is a lamp with a reflector a 
handle so the operator can direct 
light upon the work and away fre 
his eyes. A diffusing plate on the frm 
of the reflector will prevent back 
flections and will be helpful in keepia 
glaring sources out of the eyes? 
nearby workers. 
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Electric Welding 
At Higgins 


[FROM PAGE 47] 


fed from the underground high tension 
gystem (see photo). A steel channel, 
pridging the poles, supports the pri- 
mary fused disconnects. The secondary 
puses consist of four 14-inch IPS cop- 
er tubes per phase leg (980 amp. per 
conductor or 3,920 amp. per phase). 

Considerable welding is still done 
on the ships once they emerge into the 
open yard. Here the welding units 
are mounted on double-tier platforms, 
#0-ft. long and 7-ft. wide. Like the 
indoor scheme, these platforms are 
devated, the first being 10 feet above 
the ground and the second, 74 feet 
above the first. Four 60-ft. wood poles, 
st 10-ft. in the ground, support the 
steel I-beam mezzanines. A gable roof, 
about 10-ft. above the second tier, ex- 
tends over the edges of the platforms 
suficiently to protect the equipment 
from the weather. 

Each welder rack is fed by an under- 
ground, 3-phase, 440-volt circuit of 
00 MCM. cables terminating at the 
level of the open wire bus (three cables 
ina vertical plane) strung across the 
length of the first mezzanine and dead- 
ended at the poles. Drops to the indi- 
vidual welder disconnect switches are 
of 4/0 cable with bus connections made 
with plastic insulated solderless con- 
nectors, The metal tops of the discon- 
nect switches were removed and re- 
placed with 4-inch fibre. Opposite the 
service, at the other end of the plat- 
form a second conduit riser carries the 
00 MCM. cables up to the level of 
the open bus on the second mezzanine, 
where the same scheme of distribution 
is used, 

Power factor correction is provided 
bya 90 kva. bank of capacitors on each 
platform of 10 - 300-amp. welding units. 
Protection against capacitor high volt- 
age surges on a single welding unit 
iollowing a feeder outage is provided 
ty a magnetic interlocking circuit be- 
ween groups of welders and the capac- 
tors. Individual contactors, whose 
holding coils are connected in parallel 
with the holding coils of the welder 
‘arting switches, are series connected 
m groups of three and four. These 
“ties groups, in turn, are parallel to 
the holding coil of the capacitor mag- 
etic switch. Thus, a complete group 
it three or four welders must be in 
eration hefore the capacitor is re- 
immed to the circuit (see accompany- 
mg diagram). The small toggle 
witch in the control circuit permits 
mattual control of the capacitor through 

Magnetic switch. | 
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What better harbinger of the return to Peace than the chimes 
of carillon and church bells in every steeple. 

Though engaged 100% in war production, Rittenhouse is 
preparing for that day of final victory. Looking ahead to the 
time when Rittenhouse door chimes will be sold once again in 
an America at peace. 

Their improved appearance and design will come from the 
drafting table of one of the nation’s foremost designers. And 
the superior performance and tone quality which have always 
distinguished Rittenhouse Chimes will be the result of exten- 
sive experience plus research and skillful engineering. 

These innovations will be further augmented by consistent 
nation-wide advertising and sales promotional material. And 
effective, down-to-earth merchandising plans—to supplement 
your own sales efforts—will be constructively influenced by 
our continuing surveys of post-war possibilities. 

Plan now!—in confident expectation that Rittenhouse 
values . . . styling . . . quality . . . performance will accurately 
meet the demand of trade and public preference. 


THE A. E. RITTENHOUSE COMPANY, INC. 
Honeoye Falls, New York 


























right answer fast .. . 


for more efficient 
profitable handling of 


every type of 
practical 
electrical job 


Tens of thousands of men have used 
previous editions of this famous hand- 
book with satisfaction, as a working 
guide of everyday usefulness. Now 
it is ready to help you too, in a big 
5th edition—600 pages larger 
than before—brought up to date 
in every respect—more than 
ever before the one great 
pocketbook of practical elec- 
tricity for you. 








Sth Edition—Croft's 
AMERICAN ELECTRICIANS’ 
HANDBOOK 


This book is packed from cover to cover with the 
facts which every man engaged in electrical work 
needs to have constantly at hand. It gives the in- 
formation you need in the form in which you can 
use it. From clear explanation of the fundamentals 
of electricity to suggestions for remedying the 
troubles of electrical equipment, the information is 
the kind that helps practical electrical men—wire- 
men, contractors, linemen, plant superintendents, 
operators, construction engineers, and others—to 
select and install commercial electrical apparatus 
and materials intelligently for the performance of 
specific services. It gives the kind of data that will 
help them operate electrical equipment efficiently 
and to maintain it at high operating efficiency. 





Revised by 


CLIFFORD C. CARR 


Head of Electrical En- 
gineering Department 
Pratt Institute 


1600 pages of 


practical data, helpful pointers, explana- 
tory illustrations and diagrams, useful rules, 
recommendations, and short cuts, and much 
descriptive information on modern electrical 
practice. 527%, 1177 illustrations, price 


= $5.00 


@ Accurate data and engineer- 
ing principles presented in 
simple, understandable lan- 
guage. 

@ Many worked-out problems 

—most complete data and information on all commonly em- to illustrate application of 
Dloyed electric wires and cables ever assembled in one rules 
volume, to help in selection of proper type for any installa- ° ° ° 
tion, methods of handling, splicing, etc. @ All information in accordance 

with 1940 National Electrical 

Code and preferred present- 

day practice 














10 big detailed sections give you 
such materials as: 


—simple instructions for calculating load on circuits, and for 
selecting proper wire size to meet voltage drop and current 
carrying capacity conditions. 


—entirely new division to aid in selection and specification 
of switching, protective, capacitor, and wiring-device equip- 
ment, estimation of space requirements for switchboards, 
care and operation of batteries, etc. 


Hundreds of facts condensed and 
classified for quick, easy use—lU'se 
this Handbook to check your meth- 
ods for quick answers to trouble- 
some problems, as a dependable 


—practical data on operation, care, installation, and selec- 
reference and study guide of elec- 


tion of motors and control equipment, including informa- 


tion on planning of motor circuits and drives. trical fundamentals, equipment, 
and materials, and their applica- 
—helps on installation, care, and proper loading of trans- tion. 





formers. 





s 
—practical information on con- 
struction methods and materials McGraw-Hill Book Co., Inc., 330 W. 42nd St., New York 18, N. Y. 
in outside distribution Send me Croft’s American Electricians’ Handbook for 10 days’ exami- 
—details a anes ot Sutesioe ye on sporoval. i anys I will mr $5.00, plus Sal cents postage, 
“4 en or return st . (Postage m cash > Sf 
sources and luminaire R. privilege. ) hanna ees acl seal 
ment; etc. 
—new section of 64 handy wiring N 
tables, conveniently arranged BED. bacdhndes ss oes be scab OneWkns 4606004000060 06 6000 bhe0b)060d06e6OO¥ 
PP eG ens 1us hd ces Kab Ek bbed benes clk s0s> $00 0tesAstege<adeeie 
SEE THIS BOOK 
ea EDs 5 S25 s Kha <oud ddlns or tas n vind oes sonn che os ob todeo nthe 
10 DAYS FREE ” 
SC Acasa eMac beskpechoes bso ehwansendesssoosebees bedaweuecrse 
JUST MAIL THIS COUPON ee Ee er ee ae ee fe EC. 2-44 
(Books sent on approval in U. S. and Canada only.) 
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Breaking Power Factor 
Bottlenecks 


[FROM PAGE 8) 


a graphic wattmeter with two curren, 
transformers, a voltmeter (range 
0-750), and a clip-on ammeter (range 
0-1000). To prevent interruption tp 
production schedules, instruments mug 
usually be inserted in the circuits when 
the plant is operating at lightest Joad— 
hence the importance of the graphic 
wattmeter to record the complete load 
cycle over a period of time. 

The following steps were followed: 

1. Determine Peak Load—A spot 
check with a clip-on ammeter at peak 
load was necessary to permit the choice 
of the proper current transformer ratio 
for the graphic wattmeter. 

2. Insert Graphic Wattmeter—This 
was usually done at a minimum load 
point of the operating cycle—during 
the night, lunch hour, early morning 
or at such time when a short shut 
down did not hinder production. To 
reduce shutdown time to a minimum, 
the current transformers were cor- 
nected to the meter and the current and 
potential leads were all ready hefore 
the main switch was pulled. Where 
test links were not provided in the 
panel or switch, dummy fuse catt- 
ridges or some similar arrangement 
with current leads attached were in- 
serted in the switch fuse clips. The 
graphic wattmeter was left in the 
main switchboard circuit for four days 
to record all load cycles for that period 
of operation. For records on distti- 
bution subfeeders, the meter was left 
in each circuit from 8 to 16 hours. 

3. Take Current and Voltage Read- 
ing—Instantaneous current and volt- 
age readings were taken with the clip- 
on ammeter and the voltmeter, gener 
ally at light, medium and maximum 
load conditions throughout. the length 
of the meter test. Over a period of 
a week at least two readings a day 
are taken with more frequent volt 
meter readings to check voltage com 
ditions. 

4. Note Operating Conditions—Dut- 
ing the course of the survey, the oper 
ting conditions on the individual cif 
cuits were carefully noted and analyzed. 
Such conditions as overloaded, undet- 
loaded and idling motors, overmotor 
machines, bad_ bearings, excessively 
long feeders involving large voltage 
drops all have an important bearing 0 
the power factor and general efficiency 
of the electrical system. These con 
ditions were carefully checked 4 
incorporated in the final report 10 
present to the management the under 
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lying causes of the low power factor 
conditions. 


Power Factor Calculations 


The four steps outlined above con- 
stituted the extent of the actual field 
work in the plant. Once the meter 
data was secured the rest of the sur- 
yey was completed in the contractor’s 
ofice. From here on to the prepara- 
tion of the final report it was a question 
of calculating power factor and the 
requisite size of capacitors to remedy 
the condition. The series of computa- 
tions fell into the following pattern: 

1. Analyze Wattmeter Charts—The 
wattmeter charts (Fig 1) were made 
to provide a graphic picture of the 
actual total plant and _ individual 
feeder circuit load conditions. A 
careful analysis of these charts told 
the whole story—the idling or shut- 
down periods, the build up periods, 
the peak load, which feeders were 
carrying overloads, etc. The average 
kw. load was determined from these 
charts and used with the instantaneous 
current and voltage values, taken dur- 
ing the same time interval, to compute 
the power factor of the circuits under 
test at that time. 

2. Compute Power Factor—Once 
the kw. load (avg.), amperes, and 
volts were known, the kva. was readily 
calculated (Formula 1, Fig. 2). Know- 
ing the kw. and kva., power factor 
was determined by solving formula 2, 
Fig. 2. This was done for each read- 
ing taken at the main service to deter- 
mine the average power factor of the 
entire plant. Similar computations 
were made to determine the power fac- 
tor of the individual feeder circuits. 

3. Compute Reactive KVA—The 
prime value that must be considered 
when raising the power factor is the 
reactive kva. (rkva.) of the circuit. 
This is the quantity that indicates 
the wasted power in the circuit and 
must be reduced to release the addi- 
tonal capacity needed in the existing 
circuits. The circuit rkva. was cal- 
culated by solving formula 3, Fig. 2, 
using the chart kw. and the computed 
kva. This value was later used to 
determine the size of capacitor needed 


to raise the power factor to the desired 


level. 
4. Calculate Capacitor Size—Before 
actual capacitor calculations were 


started it was necessary to decide where 
the correction was to be applied—at 
the service, individual panels or indi- 
Vidual machines. There were no large 
individual machines causing the 
trouble, so machine correction was 
[Continued on page 146] 





NOW AVAILABLE FOR PROMPT DELIVERY 


THE NEW MODEL 590 VOLTAGE TESTER 


READS LIKE A THERMOMETER!! 





Model 590 comes housed in a beautiful hand-rubbed wooden 
Shipping weight 2 pounds. 
Complete with instructions............. : 


cabinet. Panel is of etched steel. 


er 


Automatically Indicates 


@ Whether the voltage is 110, 220, 440 or 660 
Volts. 

lf the current is A.C. or D.C. 

If the appliance, motor, etc., connected in the 
line is “open.” 

Which leg is “grounded.” 

If the frequency is 25 or 60 cycles. 

If the fuse is "blown." 

When one side of an appliance or motor con- 
nected to the line under test is "grounded." 
Excessive leakage between a motor and a line. 
When a three phase motor is running erratically 
due to a "blown" fuse. 

NO METER, NO SWITCHING, NO TIP JACKS. To use: 
simply connect the needle 
any line and this truly versatile instrument will instantly 
indicate the Voltage, Frequency, type of Current, etc. 
Rugged, dependable and efficient, this amazing electric 
tester measures only 134''x5''xI5¢"" and weighs only 5 
ounces. 
in conjunction with a network of resistors provide most 
of the services necessary for all industrial electrical main- 
tenance. 
necessarily require a great amount of care, the Model 
590 is designed for 
and yet due to the unique design it compares favorably 
in sensitivity with expensive metered instruments in that 
it draws less than 1 Milliampere of current. 


ointed test prods across 


Four individual GE type NE-7 neon bulbs used 


Unlike most electrical testing instruments which 


“bang around" maintenance work, 


ONLY 


$585 


SUPERIOR INSTRUMENTS CO. 


Dept. E. C. 


227 Fulton Street, NEW YORK, N. Y. 




















New Practical 
Unit to Cut 
Installation Time 


@ The ‘‘Messenger Hanger” and the “‘Mes- 
senger Strap’’ fill the need for an economi- 
cal, practical, time-saving unit for use with 
the new messenger cable type of installa- 
tion. Mechanically strong, durable, light- 
weight. They have considerable material and 
are easily and quickly installed. Our bul- 
ogy gives full and complete details—send 
or 

See your Jobber. 





Strap’’ for 
Boxes 


‘*Messenger 
‘‘Messenger WHanger’’ for Outle 
Conduit and Cable 


Strong, made of cadmi- 
um Plated Steel or Ever- 
dur. Top loop of hanger 
grips messenger cable to 
permit conduit to be put 
a place without falling 
off. 


Of Cadmium Plated Steel 
or Everdur. For messen- 
ger cable installation to 
be used with_ Minerallac 
**‘Messenger Hanger.’’ 
Fits all standard outlet 
boxes and %%” messen- 
ger cable. 


MINERALLAC 
ELECTRIC COMPANY 


New York City Office 50 CHURCH ST. 
THEODORE B. DALLY 


25 N. Peoria St. Chicago 
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110-Volts A. C. from Direct Current 


On the Fighting Front On the Home Freat 


with KATOLIGHT ROTARY KONVERTERS 
Change 32, 110 or 220 volts D.C. to 


standard 110-volt, 60-cycle A.C. for operat- 
ing radios, electronic & sound apparatus, 
liances, etc. 


electric signs, A.C. app. 





KATO ROTARY KONVERTER, 225 Watts 


Good deliveries on rotary converters 350 
through 1500 watts. Quiet in operation. 
Can be furnished with special filtering 
equipment for sensitive radio work. 


Pioneers in the Building of 
Smal] Rotary Converters 


At present Kato’s entire production must 
be directed to furnishing converters on 
high priority orders. Write us if you need 
this kind of equipment for war orders. 


Also manufacturers of A.C. and D.C. gen- 
erators ranging from 350 watts through 
25 K.W.; power plants; Frequency Chang- 
ers; and Motor Generator Sets. 


KATO ENGINEERING CO. 


628 N. Front St., Mankato, Minnesota 
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AFETY RULES call for that EXTRA 
precaution and additional RE- 





CHECK which SAFE-T-GLOW pro- - 
vides. Detects accidental tie-ins, sol 


crossovers, leakages and induced 
voltages . . . prevents serious injury 

and less of life. SAFE-T-GLOW con- on. 
sists of a sensitive Neon tube, ampli- 
fied by mirror reflector. 

Model A for cirevits 2,000 to 35,000 volts. 


Model B for ciravits from 35,000 
te 220,080 volts. 











Tests Everything Electrical 
from 100 to 550 Volts 


Equipped with Neon light which 
tells instantly where trouble lies in 
circuits, fuses, cut-outs, moters, etc. 
Indicates hot or grounded wires. 
Tells AC from DC. SAVES PRECIOUS 
TIME. Has PATENTED safety feo- 
tures. Vest pocket size with clip 
& Lifetime guarantee. List $1.50 
(Priority A-7) Purchase thru 
regular electrical dealers. 


CH Mfg. Corp. 


Newark, | J 










55-63 Dickerson St. 











SEND FOR THIS 
HELPFUL DATA ON 


GEDNEY 
FITTINGS 









GEDNEY ELECTRIC COMPANY 


RKQ BUILDING - RADIO CITY - NEW YORK, N. ¥. 








"Gedney Fittings Fit" 
SOLD THROUGH WHOLESALERS 


GEDNEY ELECTRIC COMPANY 
RKO BUILDING NEW YORK 20, N. Y. 
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Breaking Power Factor 
Bottlenecks [FROM PAGE 145] 


out. The apparent wide variation in 
the power factor of the individual 
feeders led to the decision to place 
the capacitors at the distribution 
panels. Capacitor sizes were calcu- 
lated for correction to 90 percent power 
factor for each panel. 

Since the reactive kva. is the quan- 
tity that must be reduced, it is obvi- 
ous that the rkva. of the system at 
the corrected power factor (90%) 
must be known. Then the difference 
between the rkva.’s of the original and 
corrected system will indicate the size 
of capacitor needed. The first step 
is to calculate the circuit KVA. at the 
corrected power factor (90%). This 
was done by solving formula 4, Fig. 
2, using the chart kw. reading and the 
corrected power factor value. Then 
using the new kva. (at 90 percent pow- 
er factor) and the chart kw. reading, 
the rkva. at 90 percent power factor 
was computed by solving formula 5, 
Fig. 2. The difference between the 
original and corrected rkva. (see cal- 
culation 6, Fig. 2) indicates the re- 
duction in rkva. due to the power fac- 
tor correction and hence the size of 
capacitor needed to achieve this re- 
sult. The nearest commercial size 
capacitor was recommended (see 
statement 7, Fig. 2). 

5. Tabulate All Data—There is no 
question but that the best way to pre- 
sent data of this type is in tabular 
form. This was done with the re- 
corded and computed data. Table 1 
covers the recorded and calculated 
values pertinent to the power factor 
determinations of the plant service 
and the individual feeder circuits. It 
clearly indicates where the largest 
power factor losses are occurring and 
tells at a glance why panel correction 
was chosen. Table 2 presents the re- 
sults of the corrective capacitor calcu- 
lations and indicates the computed 
and commercial sizes of corrective 
capacitors recommended. 

In addition to the above tables, 
drawings, showing the original elec- 
trical service and distribution and the 
recommended changes with capacitor 
indications, were made to include in 
the final report of the survey. 


Making the Report 


All of the work involved in making 
a survey of this type may be lost if 
the report of the findings is not concise, 
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yet comprehensive. The plant map. 
agement does not watch the mechanics 
of the survey, but it will want to know 
the full story. 

Capital Electric Company submitteg 
to the plant management the following 
six page double spaced typewritten re. 
port set in an individual paper binder, 
The body of the report contained the 
following material: 

1. A general description of the exist. 
ing electrical service and distribution 
system. 

2. A description of the mechanics 
of the survey. 

3. Tables of recorded and calculated 
data showing the results of the sur- 
vey and the conclusions reached. 

4, Charts from the graphic watt. 
meter. These were returned to the 
contractor after study by the manage. 
ment. However, if management re- 
quested a record, prints of the charts 
could be made and submitted, 

5. An explanation of the conclusions 
reached, pointing out: 

a. The disadvantages of operating 
under low power factor. 

b. The causes of low power factor in 
the plant. 

(In this case it was voltage drop 
on long feeders, motors running at 
full load only a small portion of their 
total operating time, and _ idling 
motors). 

6. Recommendations for remedying 
the conditions. In this case these in- 
cluded the installation of capacitor 
units as outlined and the rehabilitation 
of the electrical system by installing 
an up-to-date service and busway dis- 
tribution to reduce voltage drop and 
provide flexibility. 

7. A description of the equipment 
recommended and a general word pic- 
ture of the proposed installation. 

8. Blueprints of the recommended 
changes to augment the description in 
the body of the report. 

9. A bid proposal to execute, for a 
definite sum, the recommendations 
made and install the equipment de 
scribed in the manner outlined. 

10. Delivery dates of equipment and 
the priority rating on which such de 
liveries are predicated. 

11. A proposal to, if awarded the 
work, obtain graphic wattmeter charts 
of the corrected system to indicate 
corrected condition. 

This is an outstanding example of 
the value of instruments in the com 
tractor’s organization. Here, a 0 
tractor who was on his toes appt 
a plant of its inefficient electrical s¥* 
tem, got the job, gave the plant 
efficient electrical design and further 
cemented the bonds of business 
lationship. 
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* * * * * * * * * * * * * * * 


‘Boys, let’s put our heads together and 
see how much paper and paper 


* 


* 


board we can save: 


999 


Tuars the spirit. That’s what we’ve all got to do to lick this prob- 
lem of getting enough paper and paper board for Army and war- 
production use. 


Every company has got to organize a Paper Conservation Committee 
and tackle the problem with all the gumption and the brain power 
at their command. 


Paper inventories must be checked with the idea of eliminating peace- 
time extras. From stationery to board containers, every paper item 
must be examined to see in what way each company can use less paper. 


Functional packaging must be the order of the day. 


Sure, you have followed all the government directives on the subject. 
Even made cuts of your own. But, frankly, that isn’t enough. Every 
time another ship leaves an American port loaded with paper-wrapped 
war supplies, the problem becomes tougher. 


And it’s up to you to join with the rest of industry to lick it. The War 
Advertising Council and the War Production Board have prepared a 
brief list of suggestions to help you. But you know your own business. 
You know how you can use less paper. It?s up to YOU! 








* 


TO GET MORE PAPER FOR... USE LESS PAPER THESE WAYS 

Blueprints for battleships Eliminate slack fi 

Increase units per case to the maximum practical, 
Reduce separators to shoulder height. 

Eliminate carton liners if possible. 

Eliminate individual cartons wherever possible. 
Reduce weight of containers whenever compatible 


“K” ration containers 
Signal Corps radio sets 
Containers for shells 
Gas mask canisters 


Disposable gun covers with safety. | 
V-mail envelopes Do away with all unnecessary overlapping. 
Blood plasma boxes Set up a Paper Conservation Board in your plant. 


This advertisement prepared under the auspices of the War Advertising Council in 
co-operation with the Office of War Information and the War Production Board. 


et’s All Use Less Paper 


“Space for this advertisement contributed by ELECTRICAL CONTRACTING” 
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The Finest Ground Clamp 
On the Market Today? 


Yes Sir--that's 
Sherman! 






This is the Sherman series 
101 Light Ground Clamp, and 
you'll see it is made exactly 
like our Heavy Duty Under- 
writers Approved clamps, ex- 
cept..for the thickness of the 
copper 

‘lhe patented construction 
provides the most positive and 
permanent connection. Wire 
may be soldered in rolled end, 
or clamped under _ washer. 
Clamp is partially formed, for 
quicker, easier installation. 
Made of flexible, pure copper. 

Sherman supplies the right 
clamp for every job. Write for 
Bulletins 11, 12, and 22 which 
catalog the extensive Sherman 
line of Ground Clamps and 
Fittings. 


H. B. SHERMAN MFG. CO. 
BATTLE CREEK, MICH 
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FOR MODERN 


EFFICIENT 
LIGHTING 






ACME FLUORESCENT | 
LAMP BALLASTS 


Now available in designs and sizes to meet W.P.B. 
regulations. Write for Bulletin 157-157A. 





COLD CATHODE 
LIGHTING TRANSFORMERS 


Familiarize yourself now with this new form of 


lighting. Write for Bulletin 162. 


THE ACME ELECTRIC & MFG. CO. 
CUBA, N. Y. CLYDE, N. Y. 
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CONVERSION PLAN 


i 


Here are three typical examples of con- 
versions which involved a minimum of 
installation time and labor and brought 
the following results: 


@ Increased panelboard capacities and 
added modern circuit breaker conven- 
ience and protection. 


@ Utilized existing boxes and conduit. 


@ Conserved power previously lost through 
over-loads. 


@ Eliminated the replacement of branch 
circuit switches and fuse clips due to 
excessive heating. 


Scores of your industrial customers can profit 
by this Conversion Plan right now. And it will 
pay them big dividends in the highly competi- 
tive and narrow-margin days ahead. Your near- 
est Square D Field Engineer will be glad to 
work with you. 


ELECTRICAL EQUIPMENT KOLLSMAN AIRCRAFT INSTRUMENTS 


SQUARE [] COMPANY 


DETROIT MILWAUKEE LOS ANGELES 
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Your customers will be pleased with the G-E Rigid 
G-E ELECTRICAL METALLIC TUBING Conduit installations you make for them. Two different 
G-E conduits are available. Both are leaders in their 

-— . . classes. 


G-E White Rigid Conduit is hot-dipped galvanized ee 
Use high quality G-E Electrical Metallic and Glyptal-coated inside and out. This method of #7 
Tubing > ed wiring when rigid con- manufacture provides a heavier coating of zinc than t 


duit is not required for utmost protection could be applied in any other way. 


against mechanical injury or corrosive con- , ' — ee 
ditions. It is made of “wan hearth steel and G-E Black Rigid Conduit is coated inside and out with Hie 


is electro-galvanized on the outside and tough asphaltic-base enamel which remains chemically Lah 


ae 5 oan “ a inside. oo inert in the presence of corrosive liquids or fumes. 
easily and accurately. Compression fittings . ; y - 
are available. 4 G-E conduits are made of mild steel tubing and art as 


easy to bend. Threads are sharp and accurate. Propet ia 


FOR FURTHER INFORMATION boxes and fittings are available. 
on G-E Rigid Conduit, Electrical 


Metallic Tubing, Wire and Cable or 
Wiring Devices, see the nearest G-E 
Merchandise Distributor or write to 
Section CDW241-8, Appliance and 
Se haere Ae med “oman Elec- G-E WIRE AND CABLE 
tric Company, Bridgeport mnecticut. 

a AND WIRING DEVICES 





Heer the Senersl Biestste radio sag There are G-E wires and 
e G-E “‘ ir) chestra’’ Sunday 10 iri i 

P.M. EWT, NBC. “The World Today” cables and recy | devices for 
news every weekday 6:45 P.M. EWT, CBS. every purpose including Type 
SN small diameter building 


wire and hundreds of wiring 
* BUY WAR BONDS x devices —switches, lamphold- 


ers, Outlets, etc. 








GENERAL {) ELECTRIC 








